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Ïðèêëàä 1.9.1

Ìíîæèíó íàòóðàëüíèõ ÷èñåë N ìîæíà âèçíà÷èòè òàê:

N = {x | x− öiëå ÷èñëî, x > 0}.

Çàóâàæèìî, ùî −6 /∈ N, 3 ∈ N i π /∈ N.

Ïðèêëàä 1.9.2

Iíòåðâàëè äiéñíî¨ ïðÿìî¨, îçíà÷åíi íèæ÷å, ÷àñòî âèêîðèñòîâóþòüñÿ â
ìàòåìàòèöi. Íåõàé a i b � äiéñíi ÷èñëà òàêi, ùî a < b. Òîäi îçíà÷èìî:

âiäêðèòèé iíòåðâàë âiä a äî b : (a, b) = {x | a < x < b},
çàìêåíèé iíòåðâàë âiä a äî b : [a, b] = {x | a ⩽ x ⩽ b},
âiäêðèòî-çàìêåíèé iíòåðâàë âiä a äî b : (a, b] = {x | a < x ⩽ b},
çàìêåíî-âiäêðèòèé iíòåðâàë âiä a äî b : [a, b) = {x | a ⩽ x < b}.

Âiäêðèòî-çàìêíåíèé òà çàìêíåíî-âiäêðèòèé iíòåðâàëè òàêîæ íàçèâàþòüñÿ
íàïiââiäêðèòèìè iíòåðâàëàìè.
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åëåìåíòè ìíîæèíè ìîæóòü ïîâòîðþâàòèñÿ.

Ìíîæèíè ìîæóòü áóòè ñêií÷åííèìè òà íåñêií÷åííèìè. Ìíîæèíà
íàçèâà¹òüñÿ ñêií÷åííîþ, ÿêùî âîíà ìiñòèòü n ðiçíèõ åëåìåíòiâ, äå n �
äîâiëüíå íàòóðàëüíå ÷èñëî, àáî íå ìiñòèòü æîäíîãî åëåìåíòà. Â iíøîìó
âèïàäêó ìíîæèíà íàçèâà¹òüñÿ íåñêií÷åííîþ. ßêùî æ ìíîæèíà ìiñòèòü
îäèí åëåìåíò, òî âîíà íàçèâà¹òüñÿ îäíîåëåìåíòíîþ àáî îäíîòî÷êîâîþ.
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ÿêùî êîæåí åëåìåíò ìíîæèíè A íàëåæèòü B, òîáòî ç x ∈ A âèïëèâà¹
x ∈ B. Òàêîæ ó öüîìó âèïàäêó êàæóòü, ùî A ìiñòèòüñÿ â B, àáî B ìiñòèòü
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Çàóâàæèìî, ùî âêëþ÷åííÿ A ⊆ B íå âèêëþ÷à¹ ìîæëèâîñòi, ùî
âèêîíó¹òüñÿ ðiâíiñòü A = B. Îçíà÷èìî ðiâíiñòü äâîõ ìíîæèí òàêîæ ìîæíà
ñôîðìóëþâàòè òàê:

Îçíà÷åííÿ

Äâi ìíîæèíè A i B ¹ ðiâíèìè òîäi i ëèøå òiëüêè òîäi, êîëè A ⊆ B i B ⊆ A.

Ó âèïàäêó, êîëè âèêîíó¹òüñÿ óìîâà A ⊆ B, àëå ìà¹ìî, ùî A ̸= B, òî
áóäåìî ãîâîðèòè, ùî A ¹ âëàñíîþ ïiäìíîæèíîþ â B, àáî æ B ìiñòèòü A
âëàñíî, i öå çàïèñóâàòèìåìî òàê: A ⊂ B. Î÷åâèäíî, ùî
N ⊂ Z ⊂ Q ⊂ R ⊂ C.
Íàøà ïåðøà òåîðåìà âèïëèâà¹ ç ïîïåðåäíüîãî îçíà÷åííÿ.

Òåîðåìà 1.9.6

Íåõàé A, B i C � äîâiëüíi ìíîæèíè. Òîäi:

(i) A ⊆ A;

(ii) ÿêùî A ⊆ B i B ⊆ A, òî A = B;

(iii) ÿêùî A ⊆ B i B ⊆ C, òî A ⊆ C.
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Ëåêöiÿ 9: Óíiâåðñàëüíà òà ïîðîæíÿ ìíîæèíè

Â äîâiëüíîìó çàñòîñóâàííi òåîði¨ ìíîæèí óñi ìíîæèíè, ÿêi âèâ÷àþòüñÿ, ¹
ïiäìíîæèíàìè äåÿêî¨ ôiêñîâàíî¨ ìíîæèíè. Ìè íàçèâàòèìåìî öþ ìíîæèíó
óíiâåðñàëüíîþ ìíîæèíîþ àáî æ óíiâåðñóìîì, i ïîçíà÷àòèìåìî ¨¨ ÷åðåç U .
Òàêîæ ¹ ïîòðåáà ââåñòè ïîíÿòòÿ ïîðîæíüî¨ ìíîæèíè, òîáòî ìíîæèíè, ÿêà
íå ìiñòèòü æîäíèõ åëåìåíòiâ. Ïîðîæíÿ ìíîæèíà ïîçíà÷à¹òüñÿ ÷åðåç ∅ i
ââàæà¹òüñÿ, ùî âîíà ¹ ñêií÷åííîþ i ìiñòèòüñÿ ó êîæíié iíøié ïiäìíîæèíi.
Îòîæ, äëÿ äîâiëüíî¨ ìíîæèíè A ìà¹ìî:
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Ëåêöiÿ 9: Êëàñè, íàáîðè, ñiì'¨ òà ïðîñòîðè

Äóæå ÷àñòî áóâà¹ òàê, ùî åëåìåíòè ìíîæèí ¹ ìíîæèíàìè. Íàïðèêëàä, êîæíà
ïëîùèíà â ìíîæèíi ïëîùèí ¹ ìíîæèíîþ òî÷îê, à êîæíà ìíîæèíà ëiíié ¹ òàêîæ
ìíîæèíîþ òî÷îê. Äëÿ ñïðîùåííÿ òàêî¨ ñèòóàöi¨ ìè âèêîðèñòîâóâàòèìåìî
ïîíÿòòÿ �êëàñ�, �íàáið� i �ñiì'ÿ�, ÿê ñèíîíiìè ïîíÿòòÿ ìíîæèíà. Ìè
âèêîðèñòîâóâàòèìåìî ïîíÿòòÿ êëàñ óñiõ ïiäìíîæèí çàìiñòü ìíîæèíè óñiõ ìíîæèí
(îñêiëüêè îñòàíí¹ ïîíÿòòÿ ¹ ñóïåðå÷ëèâèì), i ïîíÿòòÿ íàáið ÷è ñiì'ÿ äëÿ
ìíîæèíè êëàñiâ. Òåðìiíè �ïiäêëàñ�, �ïiäíàáið� i �ïiäñiì'ÿ� áóäåìî
âèêîðèñòîâóâàòè ïî àíàëîãi¨ äî òåðìiíó ïiäìíîæèíà.

Ïðèêëàä 1.9.10

×ëåíàìè êëàñó
{
{1, 2, 3}, {2, 3, 5}, {4, 5}

}
¹ ìíîæèíè {1, 2, 3}, {2, 3, 5} òà {4, 5}.
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Íàäìíîæèíîþ ìíîæèíè A íàçèâà¹òüñÿ êëàñ óñiõ ïiäìíîæèí ìíîæèíè A i
ïîçíà÷à¹òüñÿ ÷åðåç P(A) àáî æ 2A. Ó ÷àñòêîâîìó âèïàäêó, ÿêùî A = {a, b, c}, òî
ìà¹ìî:

P(A) =
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}
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Ó çàãàëüíîìó âèïàäêó, ÿêùî ìíîæèíà A ¹ ñêií÷åííîþ i ìà¹ n åëåìåíòiâ, òî
íàäìíîæèíà P(A) ìà¹ 2n åëåìåíòiâ.

Ïiä ïîíÿòòÿì ïðîñòið áóäåìî ðîçóìiòè ïåâíó íåïîðîæíþ ìíîæèíó, íàäiëåíó
äåÿêîþ ìàòåìàòè÷íîþ ñòðóêòóðîþ, íàïðèêëàä âåêòîðíèé (ëiíiéíèé) ïðîñòið,
ìåòðè÷íèé ïðîñòið àáî òîïîëîãi÷íèé ïðîñòið. Ó öüîìó âèïàäêó åëåìåíò ïðîñòîðó
áóäåìî íàçèâàòè òî÷êîþ.
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Äóæå ÷àñòî áóâà¹ òàê, ùî åëåìåíòè ìíîæèí ¹ ìíîæèíàìè. Íàïðèêëàä, êîæíà
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ìíîæèíè êëàñiâ. Òåðìiíè �ïiäêëàñ�, �ïiäíàáið� i �ïiäñiì'ÿ� áóäåìî
âèêîðèñòîâóâàòè ïî àíàëîãi¨ äî òåðìiíó ïiäìíîæèíà.

Ïðèêëàä 1.9.10

×ëåíàìè êëàñó
{
{1, 2, 3}, {2, 3, 5}, {4, 5}

}
¹ ìíîæèíè {1, 2, 3}, {2, 3, 5} òà {4, 5}.

Ïðèêëàä 1.9.11

Íàäìíîæèíîþ ìíîæèíè A íàçèâà¹òüñÿ êëàñ óñiõ ïiäìíîæèí ìíîæèíè A i
ïîçíà÷à¹òüñÿ ÷åðåç P(A) àáî æ 2A. Ó ÷àñòêîâîìó âèïàäêó, ÿêùî A = {a, b, c}, òî
ìà¹ìî:

P(A) =
{
A, {a, b}, {a, c}, {b, c}, {a}, {b}, {c},∅

}
.

Ó çàãàëüíîìó âèïàäêó, ÿêùî ìíîæèíà A ¹ ñêií÷åííîþ i ìà¹ n åëåìåíòiâ, òî
íàäìíîæèíà P(A) ìà¹ 2n åëåìåíòiâ.

Ïiä ïîíÿòòÿì ïðîñòið áóäåìî ðîçóìiòè ïåâíó íåïîðîæíþ ìíîæèíó, íàäiëåíó
äåÿêîþ ìàòåìàòè÷íîþ ñòðóêòóðîþ, íàïðèêëàä âåêòîðíèé (ëiíiéíèé) ïðîñòið,
ìåòðè÷íèé ïðîñòið àáî òîïîëîãi÷íèé ïðîñòið. Ó öüîìó âèïàäêó åëåìåíò ïðîñòîðó
áóäåìî íàçèâàòè òî÷êîþ.

Äèñêðåòíà ìàòåìàòèêà Ëåêöiÿ 9: Ìíîæèíè. Åëåìåíòè ìíîæèí. ...



Ëåêöiÿ 9: Êëàñè, íàáîðè, ñiì'¨ òà ïðîñòîðè

Äóæå ÷àñòî áóâà¹ òàê, ùî åëåìåíòè ìíîæèí ¹ ìíîæèíàìè. Íàïðèêëàä, êîæíà
ïëîùèíà â ìíîæèíi ïëîùèí ¹ ìíîæèíîþ òî÷îê, à êîæíà ìíîæèíà ëiíié ¹ òàêîæ
ìíîæèíîþ òî÷îê. Äëÿ ñïðîùåííÿ òàêî¨ ñèòóàöi¨ ìè âèêîðèñòîâóâàòèìåìî
ïîíÿòòÿ �êëàñ�, �íàáið� i �ñiì'ÿ�, ÿê ñèíîíiìè ïîíÿòòÿ ìíîæèíà. Ìè
âèêîðèñòîâóâàòèìåìî ïîíÿòòÿ êëàñ óñiõ ïiäìíîæèí çàìiñòü ìíîæèíè óñiõ ìíîæèí
(îñêiëüêè îñòàíí¹ ïîíÿòòÿ ¹ ñóïåðå÷ëèâèì), i ïîíÿòòÿ íàáið ÷è ñiì'ÿ äëÿ
ìíîæèíè êëàñiâ. Òåðìiíè �ïiäêëàñ�, �ïiäíàáið� i �ïiäñiì'ÿ� áóäåìî
âèêîðèñòîâóâàòè ïî àíàëîãi¨ äî òåðìiíó ïiäìíîæèíà.
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×ëåíàìè êëàñó
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{1, 2, 3}, {2, 3, 5}, {4, 5}

}
¹ ìíîæèíè {1, 2, 3}, {2, 3, 5} òà {4, 5}.
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ìà¹ìî:

P(A) =
{
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ïëîùèíà â ìíîæèíi ïëîùèí ¹ ìíîæèíîþ òî÷îê, à êîæíà ìíîæèíà ëiíié ¹ òàêîæ
ìíîæèíîþ òî÷îê. Äëÿ ñïðîùåííÿ òàêî¨ ñèòóàöi¨ ìè âèêîðèñòîâóâàòèìåìî
ïîíÿòòÿ �êëàñ�, �íàáið� i �ñiì'ÿ�, ÿê ñèíîíiìè ïîíÿòòÿ ìíîæèíà. Ìè
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âèêîðèñòîâóâàòè ïî àíàëîãi¨ äî òåðìiíó ïiäìíîæèíà.

Ïðèêëàä 1.9.10

×ëåíàìè êëàñó
{
{1, 2, 3}, {2, 3, 5}, {4, 5}

}
¹ ìíîæèíè {1, 2, 3}, {2, 3, 5} òà {4, 5}.
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ïëîùèíà â ìíîæèíi ïëîùèí ¹ ìíîæèíîþ òî÷îê, à êîæíà ìíîæèíà ëiíié ¹ òàêîæ
ìíîæèíîþ òî÷îê. Äëÿ ñïðîùåííÿ òàêî¨ ñèòóàöi¨ ìè âèêîðèñòîâóâàòèìåìî
ïîíÿòòÿ �êëàñ�, �íàáið� i �ñiì'ÿ�, ÿê ñèíîíiìè ïîíÿòòÿ ìíîæèíà. Ìè
âèêîðèñòîâóâàòèìåìî ïîíÿòòÿ êëàñ óñiõ ïiäìíîæèí çàìiñòü ìíîæèíè óñiõ ìíîæèí
(îñêiëüêè îñòàíí¹ ïîíÿòòÿ ¹ ñóïåðå÷ëèâèì), i ïîíÿòòÿ íàáið ÷è ñiì'ÿ äëÿ
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¹ ìíîæèíè {1, 2, 3}, {2, 3, 5} òà {4, 5}.
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ìà¹ìî:

P(A) =
{
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}
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Ó çàãàëüíîìó âèïàäêó, ÿêùî ìíîæèíà A ¹ ñêií÷åííîþ i ìà¹ n åëåìåíòiâ, òî
íàäìíîæèíà P(A) ìà¹ 2n åëåìåíòiâ.

Ïiä ïîíÿòòÿì ïðîñòið áóäåìî ðîçóìiòè ïåâíó íåïîðîæíþ ìíîæèíó, íàäiëåíó
äåÿêîþ ìàòåìàòè÷íîþ ñòðóêòóðîþ, íàïðèêëàä âåêòîðíèé (ëiíiéíèé) ïðîñòið,
ìåòðè÷íèé ïðîñòið àáî òîïîëîãi÷íèé ïðîñòið. Ó öüîìó âèïàäêó åëåìåíò ïðîñòîðó
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ïëîùèíà â ìíîæèíi ïëîùèí ¹ ìíîæèíîþ òî÷îê, à êîæíà ìíîæèíà ëiíié ¹ òàêîæ
ìíîæèíîþ òî÷îê. Äëÿ ñïðîùåííÿ òàêî¨ ñèòóàöi¨ ìè âèêîðèñòîâóâàòèìåìî
ïîíÿòòÿ �êëàñ�, �íàáið� i �ñiì'ÿ�, ÿê ñèíîíiìè ïîíÿòòÿ ìíîæèíà. Ìè
âèêîðèñòîâóâàòèìåìî ïîíÿòòÿ êëàñ óñiõ ïiäìíîæèí çàìiñòü ìíîæèíè óñiõ ìíîæèí
(îñêiëüêè îñòàíí¹ ïîíÿòòÿ ¹ ñóïåðå÷ëèâèì), i ïîíÿòòÿ íàáið ÷è ñiì'ÿ äëÿ
ìíîæèíè êëàñiâ. Òåðìiíè �ïiäêëàñ�, �ïiäíàáið� i �ïiäñiì'ÿ� áóäåìî
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ïîçíà÷à¹òüñÿ ÷åðåç P(A) àáî æ 2A. Ó ÷àñòêîâîìó âèïàäêó, ÿêùî A = {a, b, c}, òî
ìà¹ìî:
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áóäåìî íàçèâàòè òî÷êîþ.

Äèñêðåòíà ìàòåìàòèêà Ëåêöiÿ 9: Ìíîæèíè. Åëåìåíòè ìíîæèí. ...



Ëåêöiÿ 9: Êëàñè, íàáîðè, ñiì'¨ òà ïðîñòîðè
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×ëåíàìè êëàñó
{
{1, 2, 3}, {2, 3, 5}, {4, 5}

}
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P(A) =
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Ó çàãàëüíîìó âèïàäêó, ÿêùî ìíîæèíà A ¹ ñêií÷åííîþ i ìà¹ n åëåìåíòiâ, òî
íàäìíîæèíà P(A) ìà¹ 2n åëåìåíòiâ.
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Ëåêöiÿ 9: Êëàñè, íàáîðè, ñiì'¨ òà ïðîñòîðè
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Ëåêöiÿ 9: Îïåðàöi¨ íàä ìíîæèíàìè

Îá'¹äíàííÿì äâîõ ìíîæèí A i B, íàäàëi öå ìè áóäåìî ïîçíà÷àòè A ∪B,
íàçèâà¹òüñÿ ìíîæèíà, ÿêà ñêëàäà¹òüñÿ ç óñiõ åëåìåíòiâ, ÿêi ¹ åëåìåíòàìè
ìíîæèíè A, àáî æ åëåìåíòàìè ìíîæèíè B, òîáòî

A ∪B = {x | (x ∈ A) ∨ (x ∈ B)}.

Òóò �àáî� âèêîðèñòîâó¹òüñÿ â ðîçóìiííi �i/àáî�.

Ïåðåòèíîì äâîõ ìíîæèí A i B, íàäàëi öå ìè áóäåìî ïîçíà÷àòè A ∩B,
íàçèâà¹òüñÿ ìíîæèíà, ÿêà ñêëàäà¹òüñÿ ç óñiõ åëåìåíòiâ, ÿêi ¹ åëåìåíòàìè
îäíî÷àñíî ìíîæèíè A òà ìíîæèíè B, òîáòî

A ∩B = {x | (x ∈ A) ∧ (x ∈ B)}.

ßêùî A ∩B ̸= ∅, òîáòî, ÿêùî ìíîæèíè A i B íå ìàþòü ñïiëüíèõ
åëåìåíòiâ, òî A i B íàçèâàþòüñÿ äèç'þíêòíèìè àáî íåïåðåòèííèìè. Êëàñ
A ìíîæèí íàçèâà¹òüñÿ äèç'þíêòíèì êëàñîì ìíîæèí, ÿêùî äîâiëüíà ïàðà
ðiçíèõ ìíîæèí ç A ¹ äèç'þíêòíîþ.

Äîïîâíåííÿì ìíîæèíè B ñòîñîâíî ìíîæèíè A àáî, ïðîñòî ðiçíèöåþ A i
B, ÿêà ïîçíà÷à¹òüñÿ ÷åðåç A \B, íàçèâà¹òüñÿ ìíîæèíà, ÿêà ñêëàäà¹òüñÿ ç
òèõ åëåìåíòiâ ìíîæèíè A, ÿêi íå ¹ åëåìåíòàìè ìíîæèíè B. Iíøèìè
ñëîâàìè

A \B = {x | (x ∈ A) ∧ (x /∈ B)} .
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(v) A△B = (A ∪B) \ (A ∩B).

Äîâåäåííÿ. Äëÿ äåìîíñòðàöi¨ ìåòîäó äîâåäåìî ðiâíiñòü (i).

A \B = {x | (x ∈ A) ∧ (x /∈ B)} = {x | (x ∈ A) ∧ (x ∈ Bc)} = A ∩Bc.

Iíøi ðiâíîñòi äîâîäÿòüñÿ àíàëîãi÷íî. ■
Äèñêðåòíà ìàòåìàòèêà Ëåêöiÿ 9: Ìíîæèíè. Åëåìåíòè ìíîæèí. ...



Ëåêöiÿ 9: Îïåðàöi¨ íàä ìíîæèíàìè

Çîêðåìà, ÿêùî I = {1, 2, . . . , n}, òî äëÿ îá'¹äíàííÿ òà ïåðåòèíó
âèêîðèñòîâóþòüñÿ ïîçíà÷åííÿ

n⋃
i=1

Ai i
n⋂

i=1

Ai,

à ÿêùî I = N, òî çàïèñóþòü
∞⋃
i=1

Ai i
∞⋂
i=1

Ai,

âiäïîâiäíî.

Òâåðäæåííÿ 1.9.13

Äëÿ äîâiëüíèõ ìíîæèí A i B óíiâåðñóìó U âèêîíóþòüñÿ òàêi ðiâíîñòi:

(i) A \B = A ∩Bc;

(ii) A△B = (A \B) ∪ (B \A);

(iii) A△B = (A ∩Bc) ∪ (Ac ∩B);

(iv) A△B = (A ∪B) ∩ (Ac ∪Bc);

(v) A△B = (A ∪B) \ (A ∩B).

Äîâåäåííÿ. Äëÿ äåìîíñòðàöi¨ ìåòîäó äîâåäåìî ðiâíiñòü (i).

A \B = {x | (x ∈ A) ∧ (x /∈ B)} = {x | (x ∈ A) ∧ (x ∈ Bc)} = A ∩Bc.

Iíøi ðiâíîñòi äîâîäÿòüñÿ àíàëîãi÷íî. ■
Äèñêðåòíà ìàòåìàòèêà Ëåêöiÿ 9: Ìíîæèíè. Åëåìåíòè ìíîæèí. ...



Ëåêöiÿ 9: Îïåðàöi¨ íàä ìíîæèíàìè

Çîêðåìà, ÿêùî I = {1, 2, . . . , n}, òî äëÿ îá'¹äíàííÿ òà ïåðåòèíó
âèêîðèñòîâóþòüñÿ ïîçíà÷åííÿ

n⋃
i=1

Ai i
n⋂

i=1

Ai,

à ÿêùî I = N, òî çàïèñóþòü
∞⋃
i=1

Ai i
∞⋂
i=1

Ai,

âiäïîâiäíî.

Òâåðäæåííÿ 1.9.13

Äëÿ äîâiëüíèõ ìíîæèí A i B óíiâåðñóìó U âèêîíóþòüñÿ òàêi ðiâíîñòi:

(i) A \B = A ∩Bc;

(ii) A△B = (A \B) ∪ (B \A);

(iii) A△B = (A ∩Bc) ∪ (Ac ∩B);

(iv) A△B = (A ∪B) ∩ (Ac ∪Bc);

(v) A△B = (A ∪B) \ (A ∩B).

Äîâåäåííÿ. Äëÿ äåìîíñòðàöi¨ ìåòîäó äîâåäåìî ðiâíiñòü (i).

A \B = {x | (x ∈ A) ∧ (x /∈ B)} = {x | (x ∈ A) ∧ (x ∈ Bc)} = A ∩Bc.

Iíøi ðiâíîñòi äîâîäÿòüñÿ àíàëîãi÷íî. ■
Äèñêðåòíà ìàòåìàòèêà Ëåêöiÿ 9: Ìíîæèíè. Åëåìåíòè ìíîæèí. ...



Ëåêöiÿ 9: Îïåðàöi¨ íàä ìíîæèíàìè

Çîêðåìà, ÿêùî I = {1, 2, . . . , n}, òî äëÿ îá'¹äíàííÿ òà ïåðåòèíó
âèêîðèñòîâóþòüñÿ ïîçíà÷åííÿ

n⋃
i=1

Ai i
n⋂

i=1

Ai,

à ÿêùî I = N, òî çàïèñóþòü
∞⋃
i=1

Ai i
∞⋂
i=1

Ai,

âiäïîâiäíî.

Òâåðäæåííÿ 1.9.13

Äëÿ äîâiëüíèõ ìíîæèí A i B óíiâåðñóìó U âèêîíóþòüñÿ òàêi ðiâíîñòi:

(i) A \B = A ∩Bc;

(ii) A△B = (A \B) ∪ (B \A);

(iii) A△B = (A ∩Bc) ∪ (Ac ∩B);

(iv) A△B = (A ∪B) ∩ (Ac ∪Bc);

(v) A△B = (A ∪B) \ (A ∩B).

Äîâåäåííÿ. Äëÿ äåìîíñòðàöi¨ ìåòîäó äîâåäåìî ðiâíiñòü (i).

A \B = {x | (x ∈ A) ∧ (x /∈ B)} = {x | (x ∈ A) ∧ (x ∈ Bc)} = A ∩Bc.

Iíøi ðiâíîñòi äîâîäÿòüñÿ àíàëîãi÷íî. ■
Äèñêðåòíà ìàòåìàòèêà Ëåêöiÿ 9: Ìíîæèíè. Åëåìåíòè ìíîæèí. ...



Ëåêöiÿ 9: Îïåðàöi¨ íàä ìíîæèíàìè

Çîêðåìà, ÿêùî I = {1, 2, . . . , n}, òî äëÿ îá'¹äíàííÿ òà ïåðåòèíó
âèêîðèñòîâóþòüñÿ ïîçíà÷åííÿ

n⋃
i=1

Ai i
n⋂

i=1

Ai,

à ÿêùî I = N, òî çàïèñóþòü
∞⋃
i=1

Ai i
∞⋂
i=1

Ai,

âiäïîâiäíî.

Òâåðäæåííÿ 1.9.13

Äëÿ äîâiëüíèõ ìíîæèí A i B óíiâåðñóìó U âèêîíóþòüñÿ òàêi ðiâíîñòi:

(i) A \B = A ∩Bc;

(ii) A△B = (A \B) ∪ (B \A);

(iii) A△B = (A ∩Bc) ∪ (Ac ∩B);

(iv) A△B = (A ∪B) ∩ (Ac ∪Bc);

(v) A△B = (A ∪B) \ (A ∩B).

Äîâåäåííÿ. Äëÿ äåìîíñòðàöi¨ ìåòîäó äîâåäåìî ðiâíiñòü (i).

A \B = {x | (x ∈ A) ∧ (x /∈ B)} = {x | (x ∈ A) ∧ (x ∈ Bc)} = A ∩Bc.

Iíøi ðiâíîñòi äîâîäÿòüñÿ àíàëîãi÷íî. ■
Äèñêðåòíà ìàòåìàòèêà Ëåêöiÿ 9: Ìíîæèíè. Åëåìåíòè ìíîæèí. ...



Ëåêöiÿ 9: Îïåðàöi¨ íàä ìíîæèíàìè

Çîêðåìà, ÿêùî I = {1, 2, . . . , n}, òî äëÿ îá'¹äíàííÿ òà ïåðåòèíó
âèêîðèñòîâóþòüñÿ ïîçíà÷åííÿ

n⋃
i=1

Ai i
n⋂

i=1

Ai,

à ÿêùî I = N, òî çàïèñóþòü
∞⋃
i=1

Ai i
∞⋂
i=1

Ai,

âiäïîâiäíî.

Òâåðäæåííÿ 1.9.13

Äëÿ äîâiëüíèõ ìíîæèí A i B óíiâåðñóìó U âèêîíóþòüñÿ òàêi ðiâíîñòi:

(i) A \B = A ∩Bc;

(ii) A△B = (A \B) ∪ (B \A);

(iii) A△B = (A ∩Bc) ∪ (Ac ∩B);

(iv) A△B = (A ∪B) ∩ (Ac ∪Bc);

(v) A△B = (A ∪B) \ (A ∩B).

Äîâåäåííÿ. Äëÿ äåìîíñòðàöi¨ ìåòîäó äîâåäåìî ðiâíiñòü (i).

A \B = {x | (x ∈ A) ∧ (x /∈ B)} = {x | (x ∈ A) ∧ (x ∈ Bc)} = A ∩Bc.

Iíøi ðiâíîñòi äîâîäÿòüñÿ àíàëîãi÷íî. ■
Äèñêðåòíà ìàòåìàòèêà Ëåêöiÿ 9: Ìíîæèíè. Åëåìåíòè ìíîæèí. ...



Ëåêöiÿ 9: Îïåðàöi¨ íàä ìíîæèíàìè

Çîêðåìà, ÿêùî I = {1, 2, . . . , n}, òî äëÿ îá'¹äíàííÿ òà ïåðåòèíó
âèêîðèñòîâóþòüñÿ ïîçíà÷åííÿ

n⋃
i=1

Ai i
n⋂

i=1

Ai,

à ÿêùî I = N, òî çàïèñóþòü
∞⋃
i=1

Ai i
∞⋂
i=1

Ai,

âiäïîâiäíî.

Òâåðäæåííÿ 1.9.13

Äëÿ äîâiëüíèõ ìíîæèí A i B óíiâåðñóìó U âèêîíóþòüñÿ òàêi ðiâíîñòi:

(i) A \B = A ∩Bc;

(ii) A△B = (A \B) ∪ (B \A);

(iii) A△B = (A ∩Bc) ∪ (Ac ∩B);

(iv) A△B = (A ∪B) ∩ (Ac ∪Bc);

(v) A△B = (A ∪B) \ (A ∩B).

Äîâåäåííÿ. Äëÿ äåìîíñòðàöi¨ ìåòîäó äîâåäåìî ðiâíiñòü (i).

A \B = {x | (x ∈ A) ∧ (x /∈ B)} = {x | (x ∈ A) ∧ (x ∈ Bc)} = A ∩Bc.

Iíøi ðiâíîñòi äîâîäÿòüñÿ àíàëîãi÷íî. ■
Äèñêðåòíà ìàòåìàòèêà Ëåêöiÿ 9: Ìíîæèíè. Åëåìåíòè ìíîæèí. ...



Ëåêöiÿ 9: Îïåðàöi¨ íàä ìíîæèíàìè

Çîêðåìà, ÿêùî I = {1, 2, . . . , n}, òî äëÿ îá'¹äíàííÿ òà ïåðåòèíó
âèêîðèñòîâóþòüñÿ ïîçíà÷åííÿ

n⋃
i=1

Ai i
n⋂

i=1

Ai,

à ÿêùî I = N, òî çàïèñóþòü
∞⋃
i=1

Ai i
∞⋂
i=1

Ai,

âiäïîâiäíî.

Òâåðäæåííÿ 1.9.13

Äëÿ äîâiëüíèõ ìíîæèí A i B óíiâåðñóìó U âèêîíóþòüñÿ òàêi ðiâíîñòi:

(i) A \B = A ∩Bc;

(ii) A△B = (A \B) ∪ (B \A);

(iii) A△B = (A ∩Bc) ∪ (Ac ∩B);

(iv) A△B = (A ∪B) ∩ (Ac ∪Bc);

(v) A△B = (A ∪B) \ (A ∩B).

Äîâåäåííÿ. Äëÿ äåìîíñòðàöi¨ ìåòîäó äîâåäåìî ðiâíiñòü (i).

A \B = {x | (x ∈ A) ∧ (x /∈ B)} = {x | (x ∈ A) ∧ (x ∈ Bc)} = A ∩Bc.

Iíøi ðiâíîñòi äîâîäÿòüñÿ àíàëîãi÷íî. ■
Äèñêðåòíà ìàòåìàòèêà Ëåêöiÿ 9: Ìíîæèíè. Åëåìåíòè ìíîæèí. ...



Ëåêöiÿ 9: Îïåðàöi¨ íàä ìíîæèíàìè

Çîêðåìà, ÿêùî I = {1, 2, . . . , n}, òî äëÿ îá'¹äíàííÿ òà ïåðåòèíó
âèêîðèñòîâóþòüñÿ ïîçíà÷åííÿ

n⋃
i=1

Ai i
n⋂

i=1

Ai,

à ÿêùî I = N, òî çàïèñóþòü
∞⋃
i=1

Ai i
∞⋂
i=1

Ai,

âiäïîâiäíî.

Òâåðäæåííÿ 1.9.13

Äëÿ äîâiëüíèõ ìíîæèí A i B óíiâåðñóìó U âèêîíóþòüñÿ òàêi ðiâíîñòi:

(i) A \B = A ∩Bc;

(ii) A△B = (A \B) ∪ (B \A);

(iii) A△B = (A ∩Bc) ∪ (Ac ∩B);

(iv) A△B = (A ∪B) ∩ (Ac ∪Bc);

(v) A△B = (A ∪B) \ (A ∩B).

Äîâåäåííÿ. Äëÿ äåìîíñòðàöi¨ ìåòîäó äîâåäåìî ðiâíiñòü (i).

A \B = {x | (x ∈ A) ∧ (x /∈ B)} = {x | (x ∈ A) ∧ (x ∈ Bc)} = A ∩Bc.

Iíøi ðiâíîñòi äîâîäÿòüñÿ àíàëîãi÷íî. ■
Äèñêðåòíà ìàòåìàòèêà Ëåêöiÿ 9: Ìíîæèíè. Åëåìåíòè ìíîæèí. ...



Ëåêöiÿ 9: Îïåðàöi¨ íàä ìíîæèíàìè

Çîêðåìà, ÿêùî I = {1, 2, . . . , n}, òî äëÿ îá'¹äíàííÿ òà ïåðåòèíó
âèêîðèñòîâóþòüñÿ ïîçíà÷åííÿ

n⋃
i=1

Ai i
n⋂

i=1

Ai,

à ÿêùî I = N, òî çàïèñóþòü
∞⋃
i=1

Ai i
∞⋂
i=1

Ai,

âiäïîâiäíî.

Òâåðäæåííÿ 1.9.13

Äëÿ äîâiëüíèõ ìíîæèí A i B óíiâåðñóìó U âèêîíóþòüñÿ òàêi ðiâíîñòi:

(i) A \B = A ∩Bc;

(ii) A△B = (A \B) ∪ (B \A);

(iii) A△B = (A ∩Bc) ∪ (Ac ∩B);

(iv) A△B = (A ∪B) ∩ (Ac ∪Bc);

(v) A△B = (A ∪B) \ (A ∩B).

Äîâåäåííÿ. Äëÿ äåìîíñòðàöi¨ ìåòîäó äîâåäåìî ðiâíiñòü (i).

A \B = {x | (x ∈ A) ∧ (x /∈ B)} = {x | (x ∈ A) ∧ (x ∈ Bc)} = A ∩Bc.

Iíøi ðiâíîñòi äîâîäÿòüñÿ àíàëîãi÷íî. ■
Äèñêðåòíà ìàòåìàòèêà Ëåêöiÿ 9: Ìíîæèíè. Åëåìåíòè ìíîæèí. ...



Ëåêöiÿ 9: Îïåðàöi¨ íàä ìíîæèíàìè

Çîêðåìà, ÿêùî I = {1, 2, . . . , n}, òî äëÿ îá'¹äíàííÿ òà ïåðåòèíó
âèêîðèñòîâóþòüñÿ ïîçíà÷åííÿ

n⋃
i=1

Ai i
n⋂

i=1

Ai,

à ÿêùî I = N, òî çàïèñóþòü
∞⋃
i=1

Ai i
∞⋂
i=1

Ai,

âiäïîâiäíî.

Òâåðäæåííÿ 1.9.13

Äëÿ äîâiëüíèõ ìíîæèí A i B óíiâåðñóìó U âèêîíóþòüñÿ òàêi ðiâíîñòi:

(i) A \B = A ∩Bc;

(ii) A△B = (A \B) ∪ (B \A);

(iii) A△B = (A ∩Bc) ∪ (Ac ∩B);

(iv) A△B = (A ∪B) ∩ (Ac ∪Bc);

(v) A△B = (A ∪B) \ (A ∩B).

Äîâåäåííÿ. Äëÿ äåìîíñòðàöi¨ ìåòîäó äîâåäåìî ðiâíiñòü (i).

A \B = {x | (x ∈ A) ∧ (x /∈ B)} = {x | (x ∈ A) ∧ (x ∈ Bc)} = A ∩Bc.

Iíøi ðiâíîñòi äîâîäÿòüñÿ àíàëîãi÷íî. ■
Äèñêðåòíà ìàòåìàòèêà Ëåêöiÿ 9: Ìíîæèíè. Åëåìåíòè ìíîæèí. ...



Ëåêöiÿ 9: Îïåðàöi¨ íàä ìíîæèíàìè

Çîêðåìà, ÿêùî I = {1, 2, . . . , n}, òî äëÿ îá'¹äíàííÿ òà ïåðåòèíó
âèêîðèñòîâóþòüñÿ ïîçíà÷åííÿ

n⋃
i=1

Ai i
n⋂

i=1

Ai,

à ÿêùî I = N, òî çàïèñóþòü
∞⋃
i=1

Ai i
∞⋂
i=1

Ai,

âiäïîâiäíî.

Òâåðäæåííÿ 1.9.13

Äëÿ äîâiëüíèõ ìíîæèí A i B óíiâåðñóìó U âèêîíóþòüñÿ òàêi ðiâíîñòi:

(i) A \B = A ∩Bc;

(ii) A△B = (A \B) ∪ (B \A);

(iii) A△B = (A ∩Bc) ∪ (Ac ∩B);

(iv) A△B = (A ∪B) ∩ (Ac ∪Bc);

(v) A△B = (A ∪B) \ (A ∩B).

Äîâåäåííÿ. Äëÿ äåìîíñòðàöi¨ ìåòîäó äîâåäåìî ðiâíiñòü (i).

A \B = {x | (x ∈ A) ∧ (x /∈ B)} = {x | (x ∈ A) ∧ (x ∈ Bc)} = A ∩Bc.

Iíøi ðiâíîñòi äîâîäÿòüñÿ àíàëîãi÷íî. ■
Äèñêðåòíà ìàòåìàòèêà Ëåêöiÿ 9: Ìíîæèíè. Åëåìåíòè ìíîæèí. ...



Ëåêöiÿ 9: Îïåðàöi¨ íàä ìíîæèíàìè

Çîêðåìà, ÿêùî I = {1, 2, . . . , n}, òî äëÿ îá'¹äíàííÿ òà ïåðåòèíó
âèêîðèñòîâóþòüñÿ ïîçíà÷åííÿ

n⋃
i=1

Ai i
n⋂

i=1

Ai,

à ÿêùî I = N, òî çàïèñóþòü
∞⋃
i=1

Ai i
∞⋂
i=1

Ai,

âiäïîâiäíî.

Òâåðäæåííÿ 1.9.13

Äëÿ äîâiëüíèõ ìíîæèí A i B óíiâåðñóìó U âèêîíóþòüñÿ òàêi ðiâíîñòi:

(i) A \B = A ∩Bc;

(ii) A△B = (A \B) ∪ (B \A);

(iii) A△B = (A ∩Bc) ∪ (Ac ∩B);

(iv) A△B = (A ∪B) ∩ (Ac ∪Bc);

(v) A△B = (A ∪B) \ (A ∩B).

Äîâåäåííÿ. Äëÿ äåìîíñòðàöi¨ ìåòîäó äîâåäåìî ðiâíiñòü (i).

A \B = {x | (x ∈ A) ∧ (x /∈ B)} = {x | (x ∈ A) ∧ (x ∈ Bc)} = A ∩Bc.

Iíøi ðiâíîñòi äîâîäÿòüñÿ àíàëîãi÷íî. ■
Äèñêðåòíà ìàòåìàòèêà Ëåêöiÿ 9: Ìíîæèíè. Åëåìåíòè ìíîæèí. ...



Ëåêöiÿ 9: Îïåðàöi¨ íàä ìíîæèíàìè

Çîêðåìà, ÿêùî I = {1, 2, . . . , n}, òî äëÿ îá'¹äíàííÿ òà ïåðåòèíó
âèêîðèñòîâóþòüñÿ ïîçíà÷åííÿ

n⋃
i=1

Ai i
n⋂

i=1

Ai,

à ÿêùî I = N, òî çàïèñóþòü
∞⋃
i=1

Ai i
∞⋂
i=1

Ai,

âiäïîâiäíî.

Òâåðäæåííÿ 1.9.13

Äëÿ äîâiëüíèõ ìíîæèí A i B óíiâåðñóìó U âèêîíóþòüñÿ òàêi ðiâíîñòi:

(i) A \B = A ∩Bc;

(ii) A△B = (A \B) ∪ (B \A);

(iii) A△B = (A ∩Bc) ∪ (Ac ∩B);

(iv) A△B = (A ∪B) ∩ (Ac ∪Bc);

(v) A△B = (A ∪B) \ (A ∩B).

Äîâåäåííÿ. Äëÿ äåìîíñòðàöi¨ ìåòîäó äîâåäåìî ðiâíiñòü (i).

A \B = {x | (x ∈ A) ∧ (x /∈ B)} = {x | (x ∈ A) ∧ (x ∈ Bc)} = A ∩Bc.

Iíøi ðiâíîñòi äîâîäÿòüñÿ àíàëîãi÷íî. ■
Äèñêðåòíà ìàòåìàòèêà Ëåêöiÿ 9: Ìíîæèíè. Åëåìåíòè ìíîæèí. ...



Ëåêöiÿ 9: Îïåðàöi¨ íàä ìíîæèíàìè

Çîêðåìà, ÿêùî I = {1, 2, . . . , n}, òî äëÿ îá'¹äíàííÿ òà ïåðåòèíó
âèêîðèñòîâóþòüñÿ ïîçíà÷åííÿ

n⋃
i=1

Ai i
n⋂

i=1

Ai,

à ÿêùî I = N, òî çàïèñóþòü
∞⋃
i=1

Ai i
∞⋂
i=1

Ai,

âiäïîâiäíî.

Òâåðäæåííÿ 1.9.13

Äëÿ äîâiëüíèõ ìíîæèí A i B óíiâåðñóìó U âèêîíóþòüñÿ òàêi ðiâíîñòi:

(i) A \B = A ∩Bc;

(ii) A△B = (A \B) ∪ (B \A);

(iii) A△B = (A ∩Bc) ∪ (Ac ∩B);

(iv) A△B = (A ∪B) ∩ (Ac ∪Bc);

(v) A△B = (A ∪B) \ (A ∩B).

Äîâåäåííÿ. Äëÿ äåìîíñòðàöi¨ ìåòîäó äîâåäåìî ðiâíiñòü (i).

A \B = {x | (x ∈ A) ∧ (x /∈ B)} = {x | (x ∈ A) ∧ (x ∈ Bc)} = A ∩Bc.

Iíøi ðiâíîñòi äîâîäÿòüñÿ àíàëîãi÷íî. ■
Äèñêðåòíà ìàòåìàòèêà Ëåêöiÿ 9: Ìíîæèíè. Åëåìåíòè ìíîæèí. ...



Ëåêöiÿ 9: Îïåðàöi¨ íàä ìíîæèíàìè

Çîêðåìà, ÿêùî I = {1, 2, . . . , n}, òî äëÿ îá'¹äíàííÿ òà ïåðåòèíó
âèêîðèñòîâóþòüñÿ ïîçíà÷åííÿ

n⋃
i=1

Ai i
n⋂

i=1

Ai,

à ÿêùî I = N, òî çàïèñóþòü
∞⋃
i=1

Ai i
∞⋂
i=1

Ai,

âiäïîâiäíî.

Òâåðäæåííÿ 1.9.13

Äëÿ äîâiëüíèõ ìíîæèí A i B óíiâåðñóìó U âèêîíóþòüñÿ òàêi ðiâíîñòi:

(i) A \B = A ∩Bc;

(ii) A△B = (A \B) ∪ (B \A);

(iii) A△B = (A ∩Bc) ∪ (Ac ∩B);

(iv) A△B = (A ∪B) ∩ (Ac ∪Bc);

(v) A△B = (A ∪B) \ (A ∩B).

Äîâåäåííÿ. Äëÿ äåìîíñòðàöi¨ ìåòîäó äîâåäåìî ðiâíiñòü (i).

A \B = {x | (x ∈ A) ∧ (x /∈ B)} = {x | (x ∈ A) ∧ (x ∈ Bc)} = A ∩Bc.

Iíøi ðiâíîñòi äîâîäÿòüñÿ àíàëîãi÷íî. ■
Äèñêðåòíà ìàòåìàòèêà Ëåêöiÿ 9: Ìíîæèíè. Åëåìåíòè ìíîæèí. ...



Ëåêöiÿ 9: Îïåðàöi¨ íàä ìíîæèíàìè

Çîêðåìà, ÿêùî I = {1, 2, . . . , n}, òî äëÿ îá'¹äíàííÿ òà ïåðåòèíó
âèêîðèñòîâóþòüñÿ ïîçíà÷åííÿ

n⋃
i=1

Ai i
n⋂

i=1

Ai,

à ÿêùî I = N, òî çàïèñóþòü
∞⋃
i=1

Ai i
∞⋂
i=1

Ai,

âiäïîâiäíî.

Òâåðäæåííÿ 1.9.13

Äëÿ äîâiëüíèõ ìíîæèí A i B óíiâåðñóìó U âèêîíóþòüñÿ òàêi ðiâíîñòi:

(i) A \B = A ∩Bc;

(ii) A△B = (A \B) ∪ (B \A);

(iii) A△B = (A ∩Bc) ∪ (Ac ∩B);

(iv) A△B = (A ∪B) ∩ (Ac ∪Bc);

(v) A△B = (A ∪B) \ (A ∩B).

Äîâåäåííÿ. Äëÿ äåìîíñòðàöi¨ ìåòîäó äîâåäåìî ðiâíiñòü (i).

A \B = {x | (x ∈ A) ∧ (x /∈ B)} = {x | (x ∈ A) ∧ (x ∈ Bc)} = A ∩Bc.

Iíøi ðiâíîñòi äîâîäÿòüñÿ àíàëîãi÷íî. ■
Äèñêðåòíà ìàòåìàòèêà Ëåêöiÿ 9: Ìíîæèíè. Åëåìåíòè ìíîæèí. ...



Ëåêöiÿ 9: Îïåðàöi¨ íàä ìíîæèíàìè

Çîêðåìà, ÿêùî I = {1, 2, . . . , n}, òî äëÿ îá'¹äíàííÿ òà ïåðåòèíó
âèêîðèñòîâóþòüñÿ ïîçíà÷åííÿ

n⋃
i=1

Ai i
n⋂

i=1

Ai,

à ÿêùî I = N, òî çàïèñóþòü
∞⋃
i=1

Ai i
∞⋂
i=1

Ai,

âiäïîâiäíî.

Òâåðäæåííÿ 1.9.13

Äëÿ äîâiëüíèõ ìíîæèí A i B óíiâåðñóìó U âèêîíóþòüñÿ òàêi ðiâíîñòi:

(i) A \B = A ∩Bc;

(ii) A△B = (A \B) ∪ (B \A);

(iii) A△B = (A ∩Bc) ∪ (Ac ∩B);

(iv) A△B = (A ∪B) ∩ (Ac ∪Bc);

(v) A△B = (A ∪B) \ (A ∩B).

Äîâåäåííÿ. Äëÿ äåìîíñòðàöi¨ ìåòîäó äîâåäåìî ðiâíiñòü (i).

A \B = {x | (x ∈ A) ∧ (x /∈ B)} = {x | (x ∈ A) ∧ (x ∈ Bc)} = A ∩Bc.

Iíøi ðiâíîñòi äîâîäÿòüñÿ àíàëîãi÷íî. ■
Äèñêðåòíà ìàòåìàòèêà Ëåêöiÿ 9: Ìíîæèíè. Åëåìåíòè ìíîæèí. ...



Ëåêöiÿ 9: Îïåðàöi¨ íàä ìíîæèíàìè

Çîêðåìà, ÿêùî I = {1, 2, . . . , n}, òî äëÿ îá'¹äíàííÿ òà ïåðåòèíó
âèêîðèñòîâóþòüñÿ ïîçíà÷åííÿ

n⋃
i=1

Ai i
n⋂

i=1

Ai,

à ÿêùî I = N, òî çàïèñóþòü
∞⋃
i=1

Ai i
∞⋂
i=1

Ai,

âiäïîâiäíî.

Òâåðäæåííÿ 1.9.13

Äëÿ äîâiëüíèõ ìíîæèí A i B óíiâåðñóìó U âèêîíóþòüñÿ òàêi ðiâíîñòi:

(i) A \B = A ∩Bc;

(ii) A△B = (A \B) ∪ (B \A);

(iii) A△B = (A ∩Bc) ∪ (Ac ∩B);

(iv) A△B = (A ∪B) ∩ (Ac ∪Bc);

(v) A△B = (A ∪B) \ (A ∩B).

Äîâåäåííÿ. Äëÿ äåìîíñòðàöi¨ ìåòîäó äîâåäåìî ðiâíiñòü (i).

A \B = {x | (x ∈ A) ∧ (x /∈ B)} = {x | (x ∈ A) ∧ (x ∈ Bc)} = A ∩Bc.

Iíøi ðiâíîñòi äîâîäÿòüñÿ àíàëîãi÷íî. ■
Äèñêðåòíà ìàòåìàòèêà Ëåêöiÿ 9: Ìíîæèíè. Åëåìåíòè ìíîæèí. ...



Ëåêöiÿ 9: Îïåðàöi¨ íàä ìíîæèíàìè

Âïðàâà 1.9.2

Äîâåäiòü ðiâíîñòi (ii)− (v) ç òâåðäæåííÿ 1.9.13.

Çà òâåðäæåííÿì 1.9.13 ðiçíèöÿ òà ñèìåòðè÷íà ðiçíèöÿ ìîæóòü áóòè
âèçíà÷åíi ÷åðåç ïåðåòèí i äîïîâíåííÿ. Ç iíøîãî áîêó, äîïîâíåííÿ òàêîæ
ìîæíà âèçíà÷èòè ÷åðåç ðiçíèöþ Ac = U \A. Îïåðàöi¨ �∪�, �∩� i (·)c
ââàæàòèìåìî îñíîâíèìè, à �\� i �△� âèðàæàòèìåìî ÷åðåç íèõ, ùî äàñòü
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Òåîðåìà 1.9.14

Îïåðàöi¨ �∪�, �∩� i (·)c çàäîâîëüíÿþòü òàêi çàêîíè:

(i) çàêîíè êîìóòàòèâíîñòi:

(i1) A ∪B = B ∪A;
(i2) A ∩B = B ∩A;

(ii) çàêîíè àñîöiàòèâíîñòi:

(ii1) (A ∪B) ∪ C = A ∪ (B ∪ C);
(ii2) (A ∩B) ∩ C = A ∩ (B ∩ C);

(iii) çàêîíè äèñòðèáóòèâíîñòi:

(iii1) A ∪ (B ∩ C) = (A ∪B) ∩ (A ∪ C);
(iii2) A ∩ (B ∪ C) = (A ∩B) ∪ (A ∩ C);

(iv) çàêîíè iäåìïîòåíòíîñòi:

(iv1) A ∪A = A;
(iv2) A ∩A = A;

(v) çàêîíè ïîãëèíàííÿ:

(v1) A ∪ (A ∩B) = A;
(v2) A ∩ (A ∪B) = A;

(vi) çàêîíè äå Ìîðãàíà:

(vi1) (A ∪B)c = Ac ∩Bc;
(vi2) (A ∩B)c = Ac ∪Bc;
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(vii) (Ac)c = A;

(viii) Ac ∪A = U ;
(ix) A ∩Ac = ∅;
(x) A ∪ U = U ;
(xi) A ∩ U = A;

(xii) A ∪∅ = A;

(xiii) A ∩∅ = ∅;
(xiv) ∅c = U ;
(xv) Uc = ∅.

Äîâåäåííÿ. Ìè äîâåäåìî ðiâíiñòü (i1).

A ∪B = {x | (x ∈ A) ∨ (x ∈ B)} = {x | (x ∈ B) ∨ (x ∈ A)} = B ∪A.

Iíøi ðiâíîñòi äîâîäÿòüñÿ àíàëîãi÷íî. ■

Âïðàâà 1.9.3

Äîâåäiòü ðiâíîñòi (i)− (xv) ç òåîðåìè 1.9.14.
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Ïðèêëàä 1.9.15

Äîâåäiòü ðiâíîñòi:

(a)

(
n⋃

i=1

Ai

)
∩B =

n⋃
i=1

(Ai ∩B);

(b)

(
n⋂

i=1

Ai

)
∪B =

n⋂
i=1

(Ai ∪B).
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x ∈
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n⋃
i=1

Ai

)
∩B ⇔ x ∈
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n⋃

i=1

Ai

)
∧ x ∈ B ⇔

⇔ ((x ∈ A1) ∨ · · · ∨ (x ∈ An−1) ∨ (x ∈ An)) ∧ (x ∈ B) ⇔
⇔ (((x ∈ A1) ∨ · · · ∨ (x ∈ An−1)) ∨ (x ∈ An)) ∧ (x ∈ B) ⇔
⇔ (((x ∈ A1) ∨ · · · ∨ (x ∈ An−1)) ∧ (x ∈ B))∨

∨ ((x ∈ An) ∧ (x ∈ B)) ⇔
⇔ · · · ⇔
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n⋃

i=1

(Ai ∩B) .
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⇔ ((x ∈ A) ∧ (x ∈ B)) ∧ ((x /∈ C) ∧ (x /∈ C)) ⇔
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Ïðèêëàä 1.9.17

Äîâåäiòü ðiâíiñòü

(A ∩B) ∪ (A ∩Bc) ∪ (Ac ∩B) = A ∪B.

Ðîçâ'ÿçîê. Ñêîðèñòàâøèñü âiäïîâiäíèìè òâåðäæåííÿìè òåîðåìè 1.9.14,
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= (A ∩ U) ∪ (B ∩ U) =
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Äèñêðåòíà ìàòåìàòèêà Ëåêöiÿ 9: Ìíîæèíè. Åëåìåíòè ìíîæèí. ...



Ëåêöiÿ 9: Îïåðàöi¨ íàä ìíîæèíàìè

Ïðèêëàä 1.9.17

Äîâåäiòü ðiâíiñòü

(A ∩B) ∪ (A ∩Bc) ∪ (Ac ∩B) = A ∪B.

Ðîçâ'ÿçîê. Ñêîðèñòàâøèñü âiäïîâiäíèìè òâåðäæåííÿìè òåîðåìè 1.9.14,
îòðèìó¹ìî

(A ∩B) ∪ (A ∩Bc) ∪ (Ac ∩B) =

= (A ∩B) ∪ (A ∩B) ∪ (A ∩Bc) ∪ (Ac ∩B) =

= ((A ∩B) ∪ (A ∩Bc)) ∪ ((A ∩B) ∪ (Ac ∩B)) =

= ((A ∩B) ∪ (A ∩Bc)) ∪ ((B ∩A) ∪ (B ∩Ac)) =

= (A ∩ (B ∪Bc)) ∪ (B ∩ (A ∪Ac)) =

= (A ∩ U) ∪ (B ∩ U) =
= A ∪B.

Äèñêðåòíà ìàòåìàòèêà Ëåêöiÿ 9: Ìíîæèíè. Åëåìåíòè ìíîæèí. ...
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Ïðèêëàä 1.9.17

Äîâåäiòü ðiâíiñòü

(A ∩B) ∪ (A ∩Bc) ∪ (Ac ∩B) = A ∪B.

Ðîçâ'ÿçîê. Ñêîðèñòàâøèñü âiäïîâiäíèìè òâåðäæåííÿìè òåîðåìè 1.9.14,
îòðèìó¹ìî

(A ∩B) ∪ (A ∩Bc) ∪ (Ac ∩B) =

= (A ∩B) ∪ (A ∩B) ∪ (A ∩Bc) ∪ (Ac ∩B) =

= ((A ∩B) ∪ (A ∩Bc)) ∪ ((A ∩B) ∪ (Ac ∩B)) =

= ((A ∩B) ∪ (A ∩Bc)) ∪ ((B ∩A) ∪ (B ∩Ac)) =

= (A ∩ (B ∪Bc)) ∪ (B ∩ (A ∪Ac)) =

= (A ∩ U) ∪ (B ∩ U) =
= A ∪B.

Äèñêðåòíà ìàòåìàòèêà Ëåêöiÿ 9: Ìíîæèíè. Åëåìåíòè ìíîæèí. ...



Ëåêöiÿ 9: Îïåðàöi¨ íàä ìíîæèíàìè

Ïðèêëàä 1.9.18

Äîâåäiòü ðiâíiñòü
A ∪B = A ∪ (B \A).

Ðîçâ'ÿçîê.

x ∈ A ∪ (B \A) ⇔ (x ∈ A) ∨ (x ∈ B \A) ⇔
⇔ (x ∈ A) ∨ (x ∈ B ∧ x /∈ A) ⇔
⇔ (x ∈ A ∨ x ∈ B) ∧ (x ∈ A ∨ x /∈ A) ⇔
⇔ (x ∈ A ∨ x ∈ B) ∧ 1 ⇔
⇔ (x ∈ A ∨ x ∈ B) ⇔
⇔ x ∈ A ∪B.

Äèñêðåòíà ìàòåìàòèêà Ëåêöiÿ 9: Ìíîæèíè. Åëåìåíòè ìíîæèí. ...



Ëåêöiÿ 9: Îïåðàöi¨ íàä ìíîæèíàìè

Ïðèêëàä 1.9.18

Äîâåäiòü ðiâíiñòü
A ∪B = A ∪ (B \A).

Ðîçâ'ÿçîê.

x ∈ A ∪ (B \A) ⇔ (x ∈ A) ∨ (x ∈ B \A) ⇔
⇔ (x ∈ A) ∨ (x ∈ B ∧ x /∈ A) ⇔
⇔ (x ∈ A ∨ x ∈ B) ∧ (x ∈ A ∨ x /∈ A) ⇔
⇔ (x ∈ A ∨ x ∈ B) ∧ 1 ⇔
⇔ (x ∈ A ∨ x ∈ B) ⇔
⇔ x ∈ A ∪B.

Äèñêðåòíà ìàòåìàòèêà Ëåêöiÿ 9: Ìíîæèíè. Åëåìåíòè ìíîæèí. ...



Ëåêöiÿ 9: Îïåðàöi¨ íàä ìíîæèíàìè

Ïðèêëàä 1.9.18

Äîâåäiòü ðiâíiñòü
A ∪B = A ∪ (B \A).

Ðîçâ'ÿçîê.

x ∈ A ∪ (B \A) ⇔ (x ∈ A) ∨ (x ∈ B \A) ⇔
⇔ (x ∈ A) ∨ (x ∈ B ∧ x /∈ A) ⇔
⇔ (x ∈ A ∨ x ∈ B) ∧ (x ∈ A ∨ x /∈ A) ⇔
⇔ (x ∈ A ∨ x ∈ B) ∧ 1 ⇔
⇔ (x ∈ A ∨ x ∈ B) ⇔
⇔ x ∈ A ∪B.

Äèñêðåòíà ìàòåìàòèêà Ëåêöiÿ 9: Ìíîæèíè. Åëåìåíòè ìíîæèí. ...



Ëåêöiÿ 9: Îïåðàöi¨ íàä ìíîæèíàìè

Ïðèêëàä 1.9.18

Äîâåäiòü ðiâíiñòü
A ∪B = A ∪ (B \A).

Ðîçâ'ÿçîê.

x ∈ A ∪ (B \A) ⇔ (x ∈ A) ∨ (x ∈ B \A) ⇔
⇔ (x ∈ A) ∨ (x ∈ B ∧ x /∈ A) ⇔
⇔ (x ∈ A ∨ x ∈ B) ∧ (x ∈ A ∨ x /∈ A) ⇔
⇔ (x ∈ A ∨ x ∈ B) ∧ 1 ⇔
⇔ (x ∈ A ∨ x ∈ B) ⇔
⇔ x ∈ A ∪B.

Äèñêðåòíà ìàòåìàòèêà Ëåêöiÿ 9: Ìíîæèíè. Åëåìåíòè ìíîæèí. ...



Ëåêöiÿ 9: Îïåðàöi¨ íàä ìíîæèíàìè

Ïðèêëàä 1.9.18

Äîâåäiòü ðiâíiñòü
A ∪B = A ∪ (B \A).

Ðîçâ'ÿçîê.

x ∈ A ∪ (B \A) ⇔ (x ∈ A) ∨ (x ∈ B \A) ⇔
⇔ (x ∈ A) ∨ (x ∈ B ∧ x /∈ A) ⇔
⇔ (x ∈ A ∨ x ∈ B) ∧ (x ∈ A ∨ x /∈ A) ⇔
⇔ (x ∈ A ∨ x ∈ B) ∧ 1 ⇔
⇔ (x ∈ A ∨ x ∈ B) ⇔
⇔ x ∈ A ∪B.

Äèñêðåòíà ìàòåìàòèêà Ëåêöiÿ 9: Ìíîæèíè. Åëåìåíòè ìíîæèí. ...



Ëåêöiÿ 9: Îïåðàöi¨ íàä ìíîæèíàìè

Ïðèêëàä 1.9.18

Äîâåäiòü ðiâíiñòü
A ∪B = A ∪ (B \A).

Ðîçâ'ÿçîê.

x ∈ A ∪ (B \A) ⇔ (x ∈ A) ∨ (x ∈ B \A) ⇔
⇔ (x ∈ A) ∨ (x ∈ B ∧ x /∈ A) ⇔
⇔ (x ∈ A ∨ x ∈ B) ∧ (x ∈ A ∨ x /∈ A) ⇔
⇔ (x ∈ A ∨ x ∈ B) ∧ 1 ⇔
⇔ (x ∈ A ∨ x ∈ B) ⇔
⇔ x ∈ A ∪B.

Äèñêðåòíà ìàòåìàòèêà Ëåêöiÿ 9: Ìíîæèíè. Åëåìåíòè ìíîæèí. ...



Ëåêöiÿ 9: Îïåðàöi¨ íàä ìíîæèíàìè

Ïðèêëàä 1.9.19

Äîâåäiòü ðiâíiñòü
A ∩ (B \A) = ∅.

Ðîçâ'ÿçîê.

x ∈ A ∩ (B \A) ⇔ (x ∈ A) ∧ (x ∈ B \A) ⇔
⇔ (x ∈ A) ∧ (x ∈ B ∧ x /∈ A) ⇔
⇔ (x ∈ A ∧ x ∈ B) ∧ (x /∈ A) ⇔
⇔ (x ∈ B ∧ x ∈ A) ∧ (x /∈ A) ⇔
⇔ (x ∈ B) ∧ (x ∈ A ∧ x /∈ A) ⇔
⇔ (x ∈ B) ∧ 0 ⇔
⇔ 0.

Äèñêðåòíà ìàòåìàòèêà Ëåêöiÿ 9: Ìíîæèíè. Åëåìåíòè ìíîæèí. ...



Ëåêöiÿ 9: Îïåðàöi¨ íàä ìíîæèíàìè

Ïðèêëàä 1.9.19

Äîâåäiòü ðiâíiñòü
A ∩ (B \A) = ∅.

Ðîçâ'ÿçîê.

x ∈ A ∩ (B \A) ⇔ (x ∈ A) ∧ (x ∈ B \A) ⇔
⇔ (x ∈ A) ∧ (x ∈ B ∧ x /∈ A) ⇔
⇔ (x ∈ A ∧ x ∈ B) ∧ (x /∈ A) ⇔
⇔ (x ∈ B ∧ x ∈ A) ∧ (x /∈ A) ⇔
⇔ (x ∈ B) ∧ (x ∈ A ∧ x /∈ A) ⇔
⇔ (x ∈ B) ∧ 0 ⇔
⇔ 0.

Äèñêðåòíà ìàòåìàòèêà Ëåêöiÿ 9: Ìíîæèíè. Åëåìåíòè ìíîæèí. ...



Ëåêöiÿ 9: Îïåðàöi¨ íàä ìíîæèíàìè

Ïðèêëàä 1.9.19

Äîâåäiòü ðiâíiñòü
A ∩ (B \A) = ∅.

Ðîçâ'ÿçîê.

x ∈ A ∩ (B \A) ⇔ (x ∈ A) ∧ (x ∈ B \A) ⇔
⇔ (x ∈ A) ∧ (x ∈ B ∧ x /∈ A) ⇔
⇔ (x ∈ A ∧ x ∈ B) ∧ (x /∈ A) ⇔
⇔ (x ∈ B ∧ x ∈ A) ∧ (x /∈ A) ⇔
⇔ (x ∈ B) ∧ (x ∈ A ∧ x /∈ A) ⇔
⇔ (x ∈ B) ∧ 0 ⇔
⇔ 0.

Äèñêðåòíà ìàòåìàòèêà Ëåêöiÿ 9: Ìíîæèíè. Åëåìåíòè ìíîæèí. ...



Ëåêöiÿ 9: Îïåðàöi¨ íàä ìíîæèíàìè

Ïðèêëàä 1.9.19

Äîâåäiòü ðiâíiñòü
A ∩ (B \A) = ∅.

Ðîçâ'ÿçîê.

x ∈ A ∩ (B \A) ⇔ (x ∈ A) ∧ (x ∈ B \A) ⇔
⇔ (x ∈ A) ∧ (x ∈ B ∧ x /∈ A) ⇔
⇔ (x ∈ A ∧ x ∈ B) ∧ (x /∈ A) ⇔
⇔ (x ∈ B ∧ x ∈ A) ∧ (x /∈ A) ⇔
⇔ (x ∈ B) ∧ (x ∈ A ∧ x /∈ A) ⇔
⇔ (x ∈ B) ∧ 0 ⇔
⇔ 0.

Äèñêðåòíà ìàòåìàòèêà Ëåêöiÿ 9: Ìíîæèíè. Åëåìåíòè ìíîæèí. ...



Ëåêöiÿ 9: Îïåðàöi¨ íàä ìíîæèíàìè

Ïðèêëàä 1.9.19

Äîâåäiòü ðiâíiñòü
A ∩ (B \A) = ∅.

Ðîçâ'ÿçîê.

x ∈ A ∩ (B \A) ⇔ (x ∈ A) ∧ (x ∈ B \A) ⇔
⇔ (x ∈ A) ∧ (x ∈ B ∧ x /∈ A) ⇔
⇔ (x ∈ A ∧ x ∈ B) ∧ (x /∈ A) ⇔
⇔ (x ∈ B ∧ x ∈ A) ∧ (x /∈ A) ⇔
⇔ (x ∈ B) ∧ (x ∈ A ∧ x /∈ A) ⇔
⇔ (x ∈ B) ∧ 0 ⇔
⇔ 0.

Äèñêðåòíà ìàòåìàòèêà Ëåêöiÿ 9: Ìíîæèíè. Åëåìåíòè ìíîæèí. ...



Ëåêöiÿ 9: Îïåðàöi¨ íàä ìíîæèíàìè

Ïðèêëàä 1.9.19

Äîâåäiòü ðiâíiñòü
A ∩ (B \A) = ∅.

Ðîçâ'ÿçîê.

x ∈ A ∩ (B \A) ⇔ (x ∈ A) ∧ (x ∈ B \A) ⇔
⇔ (x ∈ A) ∧ (x ∈ B ∧ x /∈ A) ⇔
⇔ (x ∈ A ∧ x ∈ B) ∧ (x /∈ A) ⇔
⇔ (x ∈ B ∧ x ∈ A) ∧ (x /∈ A) ⇔
⇔ (x ∈ B) ∧ (x ∈ A ∧ x /∈ A) ⇔
⇔ (x ∈ B) ∧ 0 ⇔
⇔ 0.

Äèñêðåòíà ìàòåìàòèêà Ëåêöiÿ 9: Ìíîæèíè. Åëåìåíòè ìíîæèí. ...



Ëåêöiÿ 9: Îïåðàöi¨ íàä ìíîæèíàìè

Ïðèêëàä 1.9.20

Äîâåäiòü ðiâíiñòü
(A \B) \ C = (A \ C) \ (B \ C).

Ðîçâ'ÿçîê.

x ∈ (A \ C) \ (B \ C) ⇔
⇔ (x ∈ A \ C) ∧ ¬(x ∈ B \ C) ⇔
⇔ (x ∈ A ∧ x /∈ C) ∧ ¬(x ∈ B ∧ x /∈ C) ⇔
⇔ (x ∈ A ∧ x /∈ C) ∧ (x /∈ B ∨ x ∈ C) ⇔
⇔ (x ∈ A ∧ x /∈ C ∧ x /∈ B) ∨ (x ∈ A ∧ x /∈ C ∧ x ∈ C) ⇔
⇔ (x ∈ A ∧ x /∈ C ∧ x /∈ B) ∨ (x ∈ A ∧ 0) ⇔
⇔ (x ∈ A ∧ x /∈ C ∧ x /∈ B) ∨ 0 ⇔
⇔ (x ∈ A ∧ x /∈ C ∧ x /∈ B) ⇔
⇔ (x ∈ A ∧ x /∈ B ∧ x /∈ C) ⇔
⇔ (x ∈ A ∧ x /∈ B) ∧ x /∈ C ⇔
⇔ x ∈ A \B ∧ x /∈ C ⇔
⇔ x ∈ (A \B) \ C.

Äèñêðåòíà ìàòåìàòèêà Ëåêöiÿ 9: Ìíîæèíè. Åëåìåíòè ìíîæèí. ...



Ëåêöiÿ 9: Îïåðàöi¨ íàä ìíîæèíàìè

Ïðèêëàä 1.9.20

Äîâåäiòü ðiâíiñòü
(A \B) \ C = (A \ C) \ (B \ C).

Ðîçâ'ÿçîê.

x ∈ (A \ C) \ (B \ C) ⇔
⇔ (x ∈ A \ C) ∧ ¬(x ∈ B \ C) ⇔
⇔ (x ∈ A ∧ x /∈ C) ∧ ¬(x ∈ B ∧ x /∈ C) ⇔
⇔ (x ∈ A ∧ x /∈ C) ∧ (x /∈ B ∨ x ∈ C) ⇔
⇔ (x ∈ A ∧ x /∈ C ∧ x /∈ B) ∨ (x ∈ A ∧ x /∈ C ∧ x ∈ C) ⇔
⇔ (x ∈ A ∧ x /∈ C ∧ x /∈ B) ∨ (x ∈ A ∧ 0) ⇔
⇔ (x ∈ A ∧ x /∈ C ∧ x /∈ B) ∨ 0 ⇔
⇔ (x ∈ A ∧ x /∈ C ∧ x /∈ B) ⇔
⇔ (x ∈ A ∧ x /∈ B ∧ x /∈ C) ⇔
⇔ (x ∈ A ∧ x /∈ B) ∧ x /∈ C ⇔
⇔ x ∈ A \B ∧ x /∈ C ⇔
⇔ x ∈ (A \B) \ C.

Äèñêðåòíà ìàòåìàòèêà Ëåêöiÿ 9: Ìíîæèíè. Åëåìåíòè ìíîæèí. ...



Ëåêöiÿ 9: Îïåðàöi¨ íàä ìíîæèíàìè

Ïðèêëàä 1.9.20

Äîâåäiòü ðiâíiñòü
(A \B) \ C = (A \ C) \ (B \ C).

Ðîçâ'ÿçîê.

x ∈ (A \ C) \ (B \ C) ⇔
⇔ (x ∈ A \ C) ∧ ¬(x ∈ B \ C) ⇔
⇔ (x ∈ A ∧ x /∈ C) ∧ ¬(x ∈ B ∧ x /∈ C) ⇔
⇔ (x ∈ A ∧ x /∈ C) ∧ (x /∈ B ∨ x ∈ C) ⇔
⇔ (x ∈ A ∧ x /∈ C ∧ x /∈ B) ∨ (x ∈ A ∧ x /∈ C ∧ x ∈ C) ⇔
⇔ (x ∈ A ∧ x /∈ C ∧ x /∈ B) ∨ (x ∈ A ∧ 0) ⇔
⇔ (x ∈ A ∧ x /∈ C ∧ x /∈ B) ∨ 0 ⇔
⇔ (x ∈ A ∧ x /∈ C ∧ x /∈ B) ⇔
⇔ (x ∈ A ∧ x /∈ B ∧ x /∈ C) ⇔
⇔ (x ∈ A ∧ x /∈ B) ∧ x /∈ C ⇔
⇔ x ∈ A \B ∧ x /∈ C ⇔
⇔ x ∈ (A \B) \ C.

Äèñêðåòíà ìàòåìàòèêà Ëåêöiÿ 9: Ìíîæèíè. Åëåìåíòè ìíîæèí. ...



Ëåêöiÿ 9: Îïåðàöi¨ íàä ìíîæèíàìè

Ïðèêëàä 1.9.20

Äîâåäiòü ðiâíiñòü
(A \B) \ C = (A \ C) \ (B \ C).

Ðîçâ'ÿçîê.

x ∈ (A \ C) \ (B \ C) ⇔
⇔ (x ∈ A \ C) ∧ ¬(x ∈ B \ C) ⇔
⇔ (x ∈ A ∧ x /∈ C) ∧ ¬(x ∈ B ∧ x /∈ C) ⇔
⇔ (x ∈ A ∧ x /∈ C) ∧ (x /∈ B ∨ x ∈ C) ⇔
⇔ (x ∈ A ∧ x /∈ C ∧ x /∈ B) ∨ (x ∈ A ∧ x /∈ C ∧ x ∈ C) ⇔
⇔ (x ∈ A ∧ x /∈ C ∧ x /∈ B) ∨ (x ∈ A ∧ 0) ⇔
⇔ (x ∈ A ∧ x /∈ C ∧ x /∈ B) ∨ 0 ⇔
⇔ (x ∈ A ∧ x /∈ C ∧ x /∈ B) ⇔
⇔ (x ∈ A ∧ x /∈ B ∧ x /∈ C) ⇔
⇔ (x ∈ A ∧ x /∈ B) ∧ x /∈ C ⇔
⇔ x ∈ A \B ∧ x /∈ C ⇔
⇔ x ∈ (A \B) \ C.

Äèñêðåòíà ìàòåìàòèêà Ëåêöiÿ 9: Ìíîæèíè. Åëåìåíòè ìíîæèí. ...



Ëåêöiÿ 9: Îïåðàöi¨ íàä ìíîæèíàìè

Ïðèêëàä 1.9.20

Äîâåäiòü ðiâíiñòü
(A \B) \ C = (A \ C) \ (B \ C).

Ðîçâ'ÿçîê.

x ∈ (A \ C) \ (B \ C) ⇔
⇔ (x ∈ A \ C) ∧ ¬(x ∈ B \ C) ⇔
⇔ (x ∈ A ∧ x /∈ C) ∧ ¬(x ∈ B ∧ x /∈ C) ⇔
⇔ (x ∈ A ∧ x /∈ C) ∧ (x /∈ B ∨ x ∈ C) ⇔
⇔ (x ∈ A ∧ x /∈ C ∧ x /∈ B) ∨ (x ∈ A ∧ x /∈ C ∧ x ∈ C) ⇔
⇔ (x ∈ A ∧ x /∈ C ∧ x /∈ B) ∨ (x ∈ A ∧ 0) ⇔
⇔ (x ∈ A ∧ x /∈ C ∧ x /∈ B) ∨ 0 ⇔
⇔ (x ∈ A ∧ x /∈ C ∧ x /∈ B) ⇔
⇔ (x ∈ A ∧ x /∈ B ∧ x /∈ C) ⇔
⇔ (x ∈ A ∧ x /∈ B) ∧ x /∈ C ⇔
⇔ x ∈ A \B ∧ x /∈ C ⇔
⇔ x ∈ (A \B) \ C.

Äèñêðåòíà ìàòåìàòèêà Ëåêöiÿ 9: Ìíîæèíè. Åëåìåíòè ìíîæèí. ...



Ëåêöiÿ 9: Îïåðàöi¨ íàä ìíîæèíàìè

Ïðèêëàä 1.9.20

Äîâåäiòü ðiâíiñòü
(A \B) \ C = (A \ C) \ (B \ C).

Ðîçâ'ÿçîê.

x ∈ (A \ C) \ (B \ C) ⇔
⇔ (x ∈ A \ C) ∧ ¬(x ∈ B \ C) ⇔
⇔ (x ∈ A ∧ x /∈ C) ∧ ¬(x ∈ B ∧ x /∈ C) ⇔
⇔ (x ∈ A ∧ x /∈ C) ∧ (x /∈ B ∨ x ∈ C) ⇔
⇔ (x ∈ A ∧ x /∈ C ∧ x /∈ B) ∨ (x ∈ A ∧ x /∈ C ∧ x ∈ C) ⇔
⇔ (x ∈ A ∧ x /∈ C ∧ x /∈ B) ∨ (x ∈ A ∧ 0) ⇔
⇔ (x ∈ A ∧ x /∈ C ∧ x /∈ B) ∨ 0 ⇔
⇔ (x ∈ A ∧ x /∈ C ∧ x /∈ B) ⇔
⇔ (x ∈ A ∧ x /∈ B ∧ x /∈ C) ⇔
⇔ (x ∈ A ∧ x /∈ B) ∧ x /∈ C ⇔
⇔ x ∈ A \B ∧ x /∈ C ⇔
⇔ x ∈ (A \B) \ C.

Äèñêðåòíà ìàòåìàòèêà Ëåêöiÿ 9: Ìíîæèíè. Åëåìåíòè ìíîæèí. ...



Ëåêöiÿ 9: Îïåðàöi¨ íàä ìíîæèíàìè

Ïðèêëàä 1.9.21

Äîâåäiòü ðiâíiñòü
A \ (B ∪ C) = (A \B) \ C.

Ðîçâ'ÿçîê.

x ∈ A \ (B ∪ C) ⇔ (x ∈ A) ∧ ¬(x ∈ B ∪ C) ⇔
⇔ (x ∈ A) ∧ ¬(x ∈ B ∨ x ∈ C) ⇔
⇔ (x ∈ A) ∧ (x /∈ B ∧ x /∈ C) ⇔
⇔ (x ∈ A ∧ x /∈ B) ∧ x /∈ C ⇔
⇔ x ∈ A \B ∧ x /∈ C ⇔
⇔ x ∈ (A \B) \ C.

Äèñêðåòíà ìàòåìàòèêà Ëåêöiÿ 9: Ìíîæèíè. Åëåìåíòè ìíîæèí. ...
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Ïðèêëàä 1.9.21

Äîâåäiòü ðiâíiñòü
A \ (B ∪ C) = (A \B) \ C.

Ðîçâ'ÿçîê.

x ∈ A \ (B ∪ C) ⇔ (x ∈ A) ∧ ¬(x ∈ B ∪ C) ⇔
⇔ (x ∈ A) ∧ ¬(x ∈ B ∨ x ∈ C) ⇔
⇔ (x ∈ A) ∧ (x /∈ B ∧ x /∈ C) ⇔
⇔ (x ∈ A ∧ x /∈ B) ∧ x /∈ C ⇔
⇔ x ∈ A \B ∧ x /∈ C ⇔
⇔ x ∈ (A \B) \ C.

Äèñêðåòíà ìàòåìàòèêà Ëåêöiÿ 9: Ìíîæèíè. Åëåìåíòè ìíîæèí. ...



Ëåêöiÿ 9: Îïåðàöi¨ íàä ìíîæèíàìè

Ïðèêëàä 1.9.21

Äîâåäiòü ðiâíiñòü
A \ (B ∪ C) = (A \B) \ C.

Ðîçâ'ÿçîê.

x ∈ A \ (B ∪ C) ⇔ (x ∈ A) ∧ ¬(x ∈ B ∪ C) ⇔
⇔ (x ∈ A) ∧ ¬(x ∈ B ∨ x ∈ C) ⇔
⇔ (x ∈ A) ∧ (x /∈ B ∧ x /∈ C) ⇔
⇔ (x ∈ A ∧ x /∈ B) ∧ x /∈ C ⇔
⇔ x ∈ A \B ∧ x /∈ C ⇔
⇔ x ∈ (A \B) \ C.

Äèñêðåòíà ìàòåìàòèêà Ëåêöiÿ 9: Ìíîæèíè. Åëåìåíòè ìíîæèí. ...



Ëåêöiÿ 9: Îïåðàöi¨ íàä ìíîæèíàìè

Ïðèêëàä 1.9.21

Äîâåäiòü ðiâíiñòü
A \ (B ∪ C) = (A \B) \ C.

Ðîçâ'ÿçîê.

x ∈ A \ (B ∪ C) ⇔ (x ∈ A) ∧ ¬(x ∈ B ∪ C) ⇔
⇔ (x ∈ A) ∧ ¬(x ∈ B ∨ x ∈ C) ⇔
⇔ (x ∈ A) ∧ (x /∈ B ∧ x /∈ C) ⇔
⇔ (x ∈ A ∧ x /∈ B) ∧ x /∈ C ⇔
⇔ x ∈ A \B ∧ x /∈ C ⇔
⇔ x ∈ (A \B) \ C.

Äèñêðåòíà ìàòåìàòèêà Ëåêöiÿ 9: Ìíîæèíè. Åëåìåíòè ìíîæèí. ...



Ëåêöiÿ 9: Îïåðàöi¨ íàä ìíîæèíàìè

Ïðèêëàä 1.9.21

Äîâåäiòü ðiâíiñòü
A \ (B ∪ C) = (A \B) \ C.

Ðîçâ'ÿçîê.

x ∈ A \ (B ∪ C) ⇔ (x ∈ A) ∧ ¬(x ∈ B ∪ C) ⇔
⇔ (x ∈ A) ∧ ¬(x ∈ B ∨ x ∈ C) ⇔
⇔ (x ∈ A) ∧ (x /∈ B ∧ x /∈ C) ⇔
⇔ (x ∈ A ∧ x /∈ B) ∧ x /∈ C ⇔
⇔ x ∈ A \B ∧ x /∈ C ⇔
⇔ x ∈ (A \B) \ C.

Äèñêðåòíà ìàòåìàòèêà Ëåêöiÿ 9: Ìíîæèíè. Åëåìåíòè ìíîæèí. ...



Ëåêöiÿ 9: Îïåðàöi¨ íàä ìíîæèíàìè

Ïðèêëàä 1.9.21

Äîâåäiòü ðiâíiñòü
A \ (B ∪ C) = (A \B) \ C.

Ðîçâ'ÿçîê.

x ∈ A \ (B ∪ C) ⇔ (x ∈ A) ∧ ¬(x ∈ B ∪ C) ⇔
⇔ (x ∈ A) ∧ ¬(x ∈ B ∨ x ∈ C) ⇔
⇔ (x ∈ A) ∧ (x /∈ B ∧ x /∈ C) ⇔
⇔ (x ∈ A ∧ x /∈ B) ∧ x /∈ C ⇔
⇔ x ∈ A \B ∧ x /∈ C ⇔
⇔ x ∈ (A \B) \ C.

Äèñêðåòíà ìàòåìàòèêà Ëåêöiÿ 9: Ìíîæèíè. Åëåìåíòè ìíîæèí. ...



Ëåêöiÿ 9: Îïåðàöi¨ íàä ìíîæèíàìè

Ïðèêëàä 1.9.22

Äîâåäiòü ðiâíiñòü A ∩ (B △ C) = (A ∩ B) △ (A ∩ C).
Ðîçâ'ÿçîê.

x ∈ (A ∩ B) △ (A ∩ C) ⇔
⇔ x ∈ ((A ∩ B) \ (A ∩ C)) ∪ ((A ∩ C) \ (A ∩ B)) ⇔
⇔ (x ∈ (A ∩ B) \ (A ∩ C)) ∨ (x ∈ (A ∩ C) \ (A ∩ B)) ⇔
⇔ ((x ∈ A ∩ B) ∧ ¬(x ∈ A ∩ C)) ∨ ((x ∈ A ∩ C) ∧ ¬(x ∈ A ∩ B)) ⇔
⇔ ((x ∈ A ∧ x ∈ B) ∧ ¬(x ∈ A ∧ x ∈ C)) ∨ ((x ∈ A ∧ x ∈ C) ∧ ¬(x ∈ A ∧ x ∈ B)) ⇔
⇔ ((x ∈ A ∧ x ∈ B) ∧ (x /∈ A ∨ x /∈ C)) ∨ ((x ∈ A ∧ x ∈ C) ∧ (x /∈ A ∨ x /∈ B)) ⇔
⇔ ((x ∈ A ∧ x ∈ B ∧ x /∈ A) ∨ (x ∈ A ∧ x ∈ B ∧ x /∈ C))∨

∨ ((x ∈ A ∧ x ∈ C ∧ x /∈ A) ∨ (x ∈ A ∧ x ∈ C ∧ x /∈ B)) ⇔
⇔ ((x ∈ A ∧ x /∈ A ∧ x ∈ B) ∨ (x ∈ A ∧ x ∈ B ∧ x /∈ C))∨

∨ ((x ∈ A ∧ x /∈ A ∧ x ∈ C) ∨ (x ∈ A ∧ x ∈ C ∧ x /∈ B)) ⇔
⇔ ((0 ∧ x ∈ B) ∨ (x ∈ A ∧ x ∈ B ∧ x /∈ C)) ∨ ((0 ∧ x ∈ C) ∨ (x ∈ A ∧ x ∈ C ∧ x /∈ B))

⇔ (0 ∨ (x ∈ A ∧ x ∈ B ∧ x /∈ C)) ∨ (0 ∨ (x ∈ A ∧ x ∈ C ∧ x /∈ B)) ⇔
⇔ (x ∈ A ∧ x ∈ B ∧ x /∈ C) ∨ (x ∈ A ∧ x ∈ C ∧ x /∈ B) ⇔
⇔ (x ∈ A ∧ (x ∈ B ∧ x /∈ C)) ∨ (x ∈ A ∧ (x ∈ C ∧ x /∈ B)) ⇔
⇔ (x ∈ A ∧ x ∈ B \ C) ∨ (x ∈ A ∧ x ∈ C \ B) ⇔
⇔ x ∈ A ∧ (x ∈ B \ C ∨ x ∈ C \ B) ⇔
⇔ x ∈ A ∧ (x ∈ B \ C ∪ C \ B) ⇔
⇔ x ∈ A ∧ (x ∈ B △ C) ⇔
⇔ x ∈ A ∩ (B △ C).

Äèñêðåòíà ìàòåìàòèêà Ëåêöiÿ 9: Ìíîæèíè. Åëåìåíòè ìíîæèí. ...



Ëåêöiÿ 9: Îïåðàöi¨ íàä ìíîæèíàìè

Ïðèêëàä 1.9.22

Äîâåäiòü ðiâíiñòü A ∩ (B △ C) = (A ∩ B) △ (A ∩ C).
Ðîçâ'ÿçîê.

x ∈ (A ∩ B) △ (A ∩ C) ⇔
⇔ x ∈ ((A ∩ B) \ (A ∩ C)) ∪ ((A ∩ C) \ (A ∩ B)) ⇔
⇔ (x ∈ (A ∩ B) \ (A ∩ C)) ∨ (x ∈ (A ∩ C) \ (A ∩ B)) ⇔
⇔ ((x ∈ A ∩ B) ∧ ¬(x ∈ A ∩ C)) ∨ ((x ∈ A ∩ C) ∧ ¬(x ∈ A ∩ B)) ⇔
⇔ ((x ∈ A ∧ x ∈ B) ∧ ¬(x ∈ A ∧ x ∈ C)) ∨ ((x ∈ A ∧ x ∈ C) ∧ ¬(x ∈ A ∧ x ∈ B)) ⇔
⇔ ((x ∈ A ∧ x ∈ B) ∧ (x /∈ A ∨ x /∈ C)) ∨ ((x ∈ A ∧ x ∈ C) ∧ (x /∈ A ∨ x /∈ B)) ⇔
⇔ ((x ∈ A ∧ x ∈ B ∧ x /∈ A) ∨ (x ∈ A ∧ x ∈ B ∧ x /∈ C))∨

∨ ((x ∈ A ∧ x ∈ C ∧ x /∈ A) ∨ (x ∈ A ∧ x ∈ C ∧ x /∈ B)) ⇔
⇔ ((x ∈ A ∧ x /∈ A ∧ x ∈ B) ∨ (x ∈ A ∧ x ∈ B ∧ x /∈ C))∨

∨ ((x ∈ A ∧ x /∈ A ∧ x ∈ C) ∨ (x ∈ A ∧ x ∈ C ∧ x /∈ B)) ⇔
⇔ ((0 ∧ x ∈ B) ∨ (x ∈ A ∧ x ∈ B ∧ x /∈ C)) ∨ ((0 ∧ x ∈ C) ∨ (x ∈ A ∧ x ∈ C ∧ x /∈ B))

⇔ (0 ∨ (x ∈ A ∧ x ∈ B ∧ x /∈ C)) ∨ (0 ∨ (x ∈ A ∧ x ∈ C ∧ x /∈ B)) ⇔
⇔ (x ∈ A ∧ x ∈ B ∧ x /∈ C) ∨ (x ∈ A ∧ x ∈ C ∧ x /∈ B) ⇔
⇔ (x ∈ A ∧ (x ∈ B ∧ x /∈ C)) ∨ (x ∈ A ∧ (x ∈ C ∧ x /∈ B)) ⇔
⇔ (x ∈ A ∧ x ∈ B \ C) ∨ (x ∈ A ∧ x ∈ C \ B) ⇔
⇔ x ∈ A ∧ (x ∈ B \ C ∨ x ∈ C \ B) ⇔
⇔ x ∈ A ∧ (x ∈ B \ C ∪ C \ B) ⇔
⇔ x ∈ A ∧ (x ∈ B △ C) ⇔
⇔ x ∈ A ∩ (B △ C).

Äèñêðåòíà ìàòåìàòèêà Ëåêöiÿ 9: Ìíîæèíè. Åëåìåíòè ìíîæèí. ...



Ëåêöiÿ 9: Îïåðàöi¨ íàä ìíîæèíàìè

Ïðèêëàä 1.9.22

Äîâåäiòü ðiâíiñòü A ∩ (B △ C) = (A ∩ B) △ (A ∩ C).
Ðîçâ'ÿçîê.

x ∈ (A ∩ B) △ (A ∩ C) ⇔
⇔ x ∈ ((A ∩ B) \ (A ∩ C)) ∪ ((A ∩ C) \ (A ∩ B)) ⇔
⇔ (x ∈ (A ∩ B) \ (A ∩ C)) ∨ (x ∈ (A ∩ C) \ (A ∩ B)) ⇔
⇔ ((x ∈ A ∩ B) ∧ ¬(x ∈ A ∩ C)) ∨ ((x ∈ A ∩ C) ∧ ¬(x ∈ A ∩ B)) ⇔
⇔ ((x ∈ A ∧ x ∈ B) ∧ ¬(x ∈ A ∧ x ∈ C)) ∨ ((x ∈ A ∧ x ∈ C) ∧ ¬(x ∈ A ∧ x ∈ B)) ⇔
⇔ ((x ∈ A ∧ x ∈ B) ∧ (x /∈ A ∨ x /∈ C)) ∨ ((x ∈ A ∧ x ∈ C) ∧ (x /∈ A ∨ x /∈ B)) ⇔
⇔ ((x ∈ A ∧ x ∈ B ∧ x /∈ A) ∨ (x ∈ A ∧ x ∈ B ∧ x /∈ C))∨

∨ ((x ∈ A ∧ x ∈ C ∧ x /∈ A) ∨ (x ∈ A ∧ x ∈ C ∧ x /∈ B)) ⇔
⇔ ((x ∈ A ∧ x /∈ A ∧ x ∈ B) ∨ (x ∈ A ∧ x ∈ B ∧ x /∈ C))∨

∨ ((x ∈ A ∧ x /∈ A ∧ x ∈ C) ∨ (x ∈ A ∧ x ∈ C ∧ x /∈ B)) ⇔
⇔ ((0 ∧ x ∈ B) ∨ (x ∈ A ∧ x ∈ B ∧ x /∈ C)) ∨ ((0 ∧ x ∈ C) ∨ (x ∈ A ∧ x ∈ C ∧ x /∈ B))

⇔ (0 ∨ (x ∈ A ∧ x ∈ B ∧ x /∈ C)) ∨ (0 ∨ (x ∈ A ∧ x ∈ C ∧ x /∈ B)) ⇔
⇔ (x ∈ A ∧ x ∈ B ∧ x /∈ C) ∨ (x ∈ A ∧ x ∈ C ∧ x /∈ B) ⇔
⇔ (x ∈ A ∧ (x ∈ B ∧ x /∈ C)) ∨ (x ∈ A ∧ (x ∈ C ∧ x /∈ B)) ⇔
⇔ (x ∈ A ∧ x ∈ B \ C) ∨ (x ∈ A ∧ x ∈ C \ B) ⇔
⇔ x ∈ A ∧ (x ∈ B \ C ∨ x ∈ C \ B) ⇔
⇔ x ∈ A ∧ (x ∈ B \ C ∪ C \ B) ⇔
⇔ x ∈ A ∧ (x ∈ B △ C) ⇔
⇔ x ∈ A ∩ (B △ C).

Äèñêðåòíà ìàòåìàòèêà Ëåêöiÿ 9: Ìíîæèíè. Åëåìåíòè ìíîæèí. ...



Ëåêöiÿ 9: Îïåðàöi¨ íàä ìíîæèíàìè

Ïðèêëàä 1.9.22

Äîâåäiòü ðiâíiñòü A ∩ (B △ C) = (A ∩ B) △ (A ∩ C).
Ðîçâ'ÿçîê.

x ∈ (A ∩ B) △ (A ∩ C) ⇔
⇔ x ∈ ((A ∩ B) \ (A ∩ C)) ∪ ((A ∩ C) \ (A ∩ B)) ⇔
⇔ (x ∈ (A ∩ B) \ (A ∩ C)) ∨ (x ∈ (A ∩ C) \ (A ∩ B)) ⇔
⇔ ((x ∈ A ∩ B) ∧ ¬(x ∈ A ∩ C)) ∨ ((x ∈ A ∩ C) ∧ ¬(x ∈ A ∩ B)) ⇔
⇔ ((x ∈ A ∧ x ∈ B) ∧ ¬(x ∈ A ∧ x ∈ C)) ∨ ((x ∈ A ∧ x ∈ C) ∧ ¬(x ∈ A ∧ x ∈ B)) ⇔
⇔ ((x ∈ A ∧ x ∈ B) ∧ (x /∈ A ∨ x /∈ C)) ∨ ((x ∈ A ∧ x ∈ C) ∧ (x /∈ A ∨ x /∈ B)) ⇔
⇔ ((x ∈ A ∧ x ∈ B ∧ x /∈ A) ∨ (x ∈ A ∧ x ∈ B ∧ x /∈ C))∨

∨ ((x ∈ A ∧ x ∈ C ∧ x /∈ A) ∨ (x ∈ A ∧ x ∈ C ∧ x /∈ B)) ⇔
⇔ ((x ∈ A ∧ x /∈ A ∧ x ∈ B) ∨ (x ∈ A ∧ x ∈ B ∧ x /∈ C))∨

∨ ((x ∈ A ∧ x /∈ A ∧ x ∈ C) ∨ (x ∈ A ∧ x ∈ C ∧ x /∈ B)) ⇔
⇔ ((0 ∧ x ∈ B) ∨ (x ∈ A ∧ x ∈ B ∧ x /∈ C)) ∨ ((0 ∧ x ∈ C) ∨ (x ∈ A ∧ x ∈ C ∧ x /∈ B))

⇔ (0 ∨ (x ∈ A ∧ x ∈ B ∧ x /∈ C)) ∨ (0 ∨ (x ∈ A ∧ x ∈ C ∧ x /∈ B)) ⇔
⇔ (x ∈ A ∧ x ∈ B ∧ x /∈ C) ∨ (x ∈ A ∧ x ∈ C ∧ x /∈ B) ⇔
⇔ (x ∈ A ∧ (x ∈ B ∧ x /∈ C)) ∨ (x ∈ A ∧ (x ∈ C ∧ x /∈ B)) ⇔
⇔ (x ∈ A ∧ x ∈ B \ C) ∨ (x ∈ A ∧ x ∈ C \ B) ⇔
⇔ x ∈ A ∧ (x ∈ B \ C ∨ x ∈ C \ B) ⇔
⇔ x ∈ A ∧ (x ∈ B \ C ∪ C \ B) ⇔
⇔ x ∈ A ∧ (x ∈ B △ C) ⇔
⇔ x ∈ A ∩ (B △ C).

Äèñêðåòíà ìàòåìàòèêà Ëåêöiÿ 9: Ìíîæèíè. Åëåìåíòè ìíîæèí. ...



Ëåêöiÿ 9: Îïåðàöi¨ íàä ìíîæèíàìè

Ïðèêëàä 1.9.22

Äîâåäiòü ðiâíiñòü A ∩ (B △ C) = (A ∩ B) △ (A ∩ C).
Ðîçâ'ÿçîê.

x ∈ (A ∩ B) △ (A ∩ C) ⇔
⇔ x ∈ ((A ∩ B) \ (A ∩ C)) ∪ ((A ∩ C) \ (A ∩ B)) ⇔
⇔ (x ∈ (A ∩ B) \ (A ∩ C)) ∨ (x ∈ (A ∩ C) \ (A ∩ B)) ⇔
⇔ ((x ∈ A ∩ B) ∧ ¬(x ∈ A ∩ C)) ∨ ((x ∈ A ∩ C) ∧ ¬(x ∈ A ∩ B)) ⇔
⇔ ((x ∈ A ∧ x ∈ B) ∧ ¬(x ∈ A ∧ x ∈ C)) ∨ ((x ∈ A ∧ x ∈ C) ∧ ¬(x ∈ A ∧ x ∈ B)) ⇔
⇔ ((x ∈ A ∧ x ∈ B) ∧ (x /∈ A ∨ x /∈ C)) ∨ ((x ∈ A ∧ x ∈ C) ∧ (x /∈ A ∨ x /∈ B)) ⇔
⇔ ((x ∈ A ∧ x ∈ B ∧ x /∈ A) ∨ (x ∈ A ∧ x ∈ B ∧ x /∈ C))∨

∨ ((x ∈ A ∧ x ∈ C ∧ x /∈ A) ∨ (x ∈ A ∧ x ∈ C ∧ x /∈ B)) ⇔
⇔ ((x ∈ A ∧ x /∈ A ∧ x ∈ B) ∨ (x ∈ A ∧ x ∈ B ∧ x /∈ C))∨

∨ ((x ∈ A ∧ x /∈ A ∧ x ∈ C) ∨ (x ∈ A ∧ x ∈ C ∧ x /∈ B)) ⇔
⇔ ((0 ∧ x ∈ B) ∨ (x ∈ A ∧ x ∈ B ∧ x /∈ C)) ∨ ((0 ∧ x ∈ C) ∨ (x ∈ A ∧ x ∈ C ∧ x /∈ B))

⇔ (0 ∨ (x ∈ A ∧ x ∈ B ∧ x /∈ C)) ∨ (0 ∨ (x ∈ A ∧ x ∈ C ∧ x /∈ B)) ⇔
⇔ (x ∈ A ∧ x ∈ B ∧ x /∈ C) ∨ (x ∈ A ∧ x ∈ C ∧ x /∈ B) ⇔
⇔ (x ∈ A ∧ (x ∈ B ∧ x /∈ C)) ∨ (x ∈ A ∧ (x ∈ C ∧ x /∈ B)) ⇔
⇔ (x ∈ A ∧ x ∈ B \ C) ∨ (x ∈ A ∧ x ∈ C \ B) ⇔
⇔ x ∈ A ∧ (x ∈ B \ C ∨ x ∈ C \ B) ⇔
⇔ x ∈ A ∧ (x ∈ B \ C ∪ C \ B) ⇔
⇔ x ∈ A ∧ (x ∈ B △ C) ⇔
⇔ x ∈ A ∩ (B △ C).

Äèñêðåòíà ìàòåìàòèêà Ëåêöiÿ 9: Ìíîæèíè. Åëåìåíòè ìíîæèí. ...



Ëåêöiÿ 9: Îïåðàöi¨ íàä ìíîæèíàìè

Ïðèêëàä 1.9.22

Äîâåäiòü ðiâíiñòü A ∩ (B △ C) = (A ∩ B) △ (A ∩ C).
Ðîçâ'ÿçîê.

x ∈ (A ∩ B) △ (A ∩ C) ⇔
⇔ x ∈ ((A ∩ B) \ (A ∩ C)) ∪ ((A ∩ C) \ (A ∩ B)) ⇔
⇔ (x ∈ (A ∩ B) \ (A ∩ C)) ∨ (x ∈ (A ∩ C) \ (A ∩ B)) ⇔
⇔ ((x ∈ A ∩ B) ∧ ¬(x ∈ A ∩ C)) ∨ ((x ∈ A ∩ C) ∧ ¬(x ∈ A ∩ B)) ⇔
⇔ ((x ∈ A ∧ x ∈ B) ∧ ¬(x ∈ A ∧ x ∈ C)) ∨ ((x ∈ A ∧ x ∈ C) ∧ ¬(x ∈ A ∧ x ∈ B)) ⇔
⇔ ((x ∈ A ∧ x ∈ B) ∧ (x /∈ A ∨ x /∈ C)) ∨ ((x ∈ A ∧ x ∈ C) ∧ (x /∈ A ∨ x /∈ B)) ⇔
⇔ ((x ∈ A ∧ x ∈ B ∧ x /∈ A) ∨ (x ∈ A ∧ x ∈ B ∧ x /∈ C))∨

∨ ((x ∈ A ∧ x ∈ C ∧ x /∈ A) ∨ (x ∈ A ∧ x ∈ C ∧ x /∈ B)) ⇔
⇔ ((x ∈ A ∧ x /∈ A ∧ x ∈ B) ∨ (x ∈ A ∧ x ∈ B ∧ x /∈ C))∨

∨ ((x ∈ A ∧ x /∈ A ∧ x ∈ C) ∨ (x ∈ A ∧ x ∈ C ∧ x /∈ B)) ⇔
⇔ ((0 ∧ x ∈ B) ∨ (x ∈ A ∧ x ∈ B ∧ x /∈ C)) ∨ ((0 ∧ x ∈ C) ∨ (x ∈ A ∧ x ∈ C ∧ x /∈ B))

⇔ (0 ∨ (x ∈ A ∧ x ∈ B ∧ x /∈ C)) ∨ (0 ∨ (x ∈ A ∧ x ∈ C ∧ x /∈ B)) ⇔
⇔ (x ∈ A ∧ x ∈ B ∧ x /∈ C) ∨ (x ∈ A ∧ x ∈ C ∧ x /∈ B) ⇔
⇔ (x ∈ A ∧ (x ∈ B ∧ x /∈ C)) ∨ (x ∈ A ∧ (x ∈ C ∧ x /∈ B)) ⇔
⇔ (x ∈ A ∧ x ∈ B \ C) ∨ (x ∈ A ∧ x ∈ C \ B) ⇔
⇔ x ∈ A ∧ (x ∈ B \ C ∨ x ∈ C \ B) ⇔
⇔ x ∈ A ∧ (x ∈ B \ C ∪ C \ B) ⇔
⇔ x ∈ A ∧ (x ∈ B △ C) ⇔
⇔ x ∈ A ∩ (B △ C).

Äèñêðåòíà ìàòåìàòèêà Ëåêöiÿ 9: Ìíîæèíè. Åëåìåíòè ìíîæèí. ...



Ëåêöiÿ 9: Îïåðàöi¨ íàä ìíîæèíàìè

Ïðèêëàä 1.9.23

Äîâåäiòü ðiâíiñòü
(A△B) ∪ (A ∩B) = A ∪B.

Ðîçâ'ÿçîê.

x ∈ (A△B) ∪ (A ∩B) ⇔ (x ∈ A△B) ∨ (x ∈ A ∩B) ⇔
⇔ (x ∈ A \B ∪B \A) ∨ (x ∈ A ∩B) ⇔
⇔ (x ∈ A \B) ∨ (x ∈ B \A) ∨ (x ∈ A ∩B) ⇔
⇔ (x ∈ A ∧ x /∈ B) ∨ (x ∈ B ∧ x /∈ A) ∨ (x ∈ A ∧ x ∈ B) ⇔
⇔ (x ∈ A ∧ x /∈ B) ∨ (x ∈ B ∧ x /∈ A) ∨ (x ∈ A ∧ x ∈ B)∨

∨ (x ∈ A ∧ x ∈ B) ⇔
⇔ ((x ∈ A ∧ x /∈ B) ∨ (x ∈ A ∧ x ∈ B))∨

∨ ((x ∈ B ∧ x /∈ A) ∨ (x ∈ A ∧ x ∈ B)) ⇔
⇔ ((x ∈ A ∧ x /∈ B) ∨ (x ∈ A ∧ x ∈ B))∨

∨ ((x ∈ B ∧ x /∈ A) ∨ (x ∈ B ∧ x ∈ A)) ⇔
⇔ (x ∈ A ∧ (x /∈ B ∨ x ∈ B)) ∨ (x ∈ B ∧ (x /∈ A ∨ x ∈ A)) ⇔
⇔ (x ∈ A ∧ 1) ∨ (x ∈ B ∧ 1) ⇔
⇔ x ∈ A ∨ x ∈ B ⇔
⇔ x ∈ A ∪B.

Äèñêðåòíà ìàòåìàòèêà Ëåêöiÿ 9: Ìíîæèíè. Åëåìåíòè ìíîæèí. ...



Ëåêöiÿ 9: Îïåðàöi¨ íàä ìíîæèíàìè

Ïðèêëàä 1.9.23

Äîâåäiòü ðiâíiñòü
(A△B) ∪ (A ∩B) = A ∪B.

Ðîçâ'ÿçîê.

x ∈ (A△B) ∪ (A ∩B) ⇔ (x ∈ A△B) ∨ (x ∈ A ∩B) ⇔
⇔ (x ∈ A \B ∪B \A) ∨ (x ∈ A ∩B) ⇔
⇔ (x ∈ A \B) ∨ (x ∈ B \A) ∨ (x ∈ A ∩B) ⇔
⇔ (x ∈ A ∧ x /∈ B) ∨ (x ∈ B ∧ x /∈ A) ∨ (x ∈ A ∧ x ∈ B) ⇔
⇔ (x ∈ A ∧ x /∈ B) ∨ (x ∈ B ∧ x /∈ A) ∨ (x ∈ A ∧ x ∈ B)∨

∨ (x ∈ A ∧ x ∈ B) ⇔
⇔ ((x ∈ A ∧ x /∈ B) ∨ (x ∈ A ∧ x ∈ B))∨

∨ ((x ∈ B ∧ x /∈ A) ∨ (x ∈ A ∧ x ∈ B)) ⇔
⇔ ((x ∈ A ∧ x /∈ B) ∨ (x ∈ A ∧ x ∈ B))∨

∨ ((x ∈ B ∧ x /∈ A) ∨ (x ∈ B ∧ x ∈ A)) ⇔
⇔ (x ∈ A ∧ (x /∈ B ∨ x ∈ B)) ∨ (x ∈ B ∧ (x /∈ A ∨ x ∈ A)) ⇔
⇔ (x ∈ A ∧ 1) ∨ (x ∈ B ∧ 1) ⇔
⇔ x ∈ A ∨ x ∈ B ⇔
⇔ x ∈ A ∪B.

Äèñêðåòíà ìàòåìàòèêà Ëåêöiÿ 9: Ìíîæèíè. Åëåìåíòè ìíîæèí. ...



Ëåêöiÿ 9: Îïåðàöi¨ íàä ìíîæèíàìè

Ïðèêëàä 1.9.23

Äîâåäiòü ðiâíiñòü
(A△B) ∪ (A ∩B) = A ∪B.

Ðîçâ'ÿçîê.

x ∈ (A△B) ∪ (A ∩B) ⇔ (x ∈ A△B) ∨ (x ∈ A ∩B) ⇔
⇔ (x ∈ A \B ∪B \A) ∨ (x ∈ A ∩B) ⇔
⇔ (x ∈ A \B) ∨ (x ∈ B \A) ∨ (x ∈ A ∩B) ⇔
⇔ (x ∈ A ∧ x /∈ B) ∨ (x ∈ B ∧ x /∈ A) ∨ (x ∈ A ∧ x ∈ B) ⇔
⇔ (x ∈ A ∧ x /∈ B) ∨ (x ∈ B ∧ x /∈ A) ∨ (x ∈ A ∧ x ∈ B)∨

∨ (x ∈ A ∧ x ∈ B) ⇔
⇔ ((x ∈ A ∧ x /∈ B) ∨ (x ∈ A ∧ x ∈ B))∨

∨ ((x ∈ B ∧ x /∈ A) ∨ (x ∈ A ∧ x ∈ B)) ⇔
⇔ ((x ∈ A ∧ x /∈ B) ∨ (x ∈ A ∧ x ∈ B))∨

∨ ((x ∈ B ∧ x /∈ A) ∨ (x ∈ B ∧ x ∈ A)) ⇔
⇔ (x ∈ A ∧ (x /∈ B ∨ x ∈ B)) ∨ (x ∈ B ∧ (x /∈ A ∨ x ∈ A)) ⇔
⇔ (x ∈ A ∧ 1) ∨ (x ∈ B ∧ 1) ⇔
⇔ x ∈ A ∨ x ∈ B ⇔
⇔ x ∈ A ∪B.

Äèñêðåòíà ìàòåìàòèêà Ëåêöiÿ 9: Ìíîæèíè. Åëåìåíòè ìíîæèí. ...



Ëåêöiÿ 9: Îïåðàöi¨ íàä ìíîæèíàìè

Ïðèêëàä 1.9.23

Äîâåäiòü ðiâíiñòü
(A△B) ∪ (A ∩B) = A ∪B.

Ðîçâ'ÿçîê.

x ∈ (A△B) ∪ (A ∩B) ⇔ (x ∈ A△B) ∨ (x ∈ A ∩B) ⇔
⇔ (x ∈ A \B ∪B \A) ∨ (x ∈ A ∩B) ⇔
⇔ (x ∈ A \B) ∨ (x ∈ B \A) ∨ (x ∈ A ∩B) ⇔
⇔ (x ∈ A ∧ x /∈ B) ∨ (x ∈ B ∧ x /∈ A) ∨ (x ∈ A ∧ x ∈ B) ⇔
⇔ (x ∈ A ∧ x /∈ B) ∨ (x ∈ B ∧ x /∈ A) ∨ (x ∈ A ∧ x ∈ B)∨

∨ (x ∈ A ∧ x ∈ B) ⇔
⇔ ((x ∈ A ∧ x /∈ B) ∨ (x ∈ A ∧ x ∈ B))∨

∨ ((x ∈ B ∧ x /∈ A) ∨ (x ∈ A ∧ x ∈ B)) ⇔
⇔ ((x ∈ A ∧ x /∈ B) ∨ (x ∈ A ∧ x ∈ B))∨

∨ ((x ∈ B ∧ x /∈ A) ∨ (x ∈ B ∧ x ∈ A)) ⇔
⇔ (x ∈ A ∧ (x /∈ B ∨ x ∈ B)) ∨ (x ∈ B ∧ (x /∈ A ∨ x ∈ A)) ⇔
⇔ (x ∈ A ∧ 1) ∨ (x ∈ B ∧ 1) ⇔
⇔ x ∈ A ∨ x ∈ B ⇔
⇔ x ∈ A ∪B.

Äèñêðåòíà ìàòåìàòèêà Ëåêöiÿ 9: Ìíîæèíè. Åëåìåíòè ìíîæèí. ...



Ëåêöiÿ 9: Îïåðàöi¨ íàä ìíîæèíàìè

Ïðèêëàä 1.9.23

Äîâåäiòü ðiâíiñòü
(A△B) ∪ (A ∩B) = A ∪B.

Ðîçâ'ÿçîê.

x ∈ (A△B) ∪ (A ∩B) ⇔ (x ∈ A△B) ∨ (x ∈ A ∩B) ⇔
⇔ (x ∈ A \B ∪B \A) ∨ (x ∈ A ∩B) ⇔
⇔ (x ∈ A \B) ∨ (x ∈ B \A) ∨ (x ∈ A ∩B) ⇔
⇔ (x ∈ A ∧ x /∈ B) ∨ (x ∈ B ∧ x /∈ A) ∨ (x ∈ A ∧ x ∈ B) ⇔
⇔ (x ∈ A ∧ x /∈ B) ∨ (x ∈ B ∧ x /∈ A) ∨ (x ∈ A ∧ x ∈ B)∨

∨ (x ∈ A ∧ x ∈ B) ⇔
⇔ ((x ∈ A ∧ x /∈ B) ∨ (x ∈ A ∧ x ∈ B))∨

∨ ((x ∈ B ∧ x /∈ A) ∨ (x ∈ A ∧ x ∈ B)) ⇔
⇔ ((x ∈ A ∧ x /∈ B) ∨ (x ∈ A ∧ x ∈ B))∨

∨ ((x ∈ B ∧ x /∈ A) ∨ (x ∈ B ∧ x ∈ A)) ⇔
⇔ (x ∈ A ∧ (x /∈ B ∨ x ∈ B)) ∨ (x ∈ B ∧ (x /∈ A ∨ x ∈ A)) ⇔
⇔ (x ∈ A ∧ 1) ∨ (x ∈ B ∧ 1) ⇔
⇔ x ∈ A ∨ x ∈ B ⇔
⇔ x ∈ A ∪B.

Äèñêðåòíà ìàòåìàòèêà Ëåêöiÿ 9: Ìíîæèíè. Åëåìåíòè ìíîæèí. ...



Ëåêöiÿ 9: Îïåðàöi¨ íàä ìíîæèíàìè

Ïðèêëàä 1.9.23

Äîâåäiòü ðiâíiñòü
(A△B) ∪ (A ∩B) = A ∪B.

Ðîçâ'ÿçîê.

x ∈ (A△B) ∪ (A ∩B) ⇔ (x ∈ A△B) ∨ (x ∈ A ∩B) ⇔
⇔ (x ∈ A \B ∪B \A) ∨ (x ∈ A ∩B) ⇔
⇔ (x ∈ A \B) ∨ (x ∈ B \A) ∨ (x ∈ A ∩B) ⇔
⇔ (x ∈ A ∧ x /∈ B) ∨ (x ∈ B ∧ x /∈ A) ∨ (x ∈ A ∧ x ∈ B) ⇔
⇔ (x ∈ A ∧ x /∈ B) ∨ (x ∈ B ∧ x /∈ A) ∨ (x ∈ A ∧ x ∈ B)∨

∨ (x ∈ A ∧ x ∈ B) ⇔
⇔ ((x ∈ A ∧ x /∈ B) ∨ (x ∈ A ∧ x ∈ B))∨

∨ ((x ∈ B ∧ x /∈ A) ∨ (x ∈ A ∧ x ∈ B)) ⇔
⇔ ((x ∈ A ∧ x /∈ B) ∨ (x ∈ A ∧ x ∈ B))∨

∨ ((x ∈ B ∧ x /∈ A) ∨ (x ∈ B ∧ x ∈ A)) ⇔
⇔ (x ∈ A ∧ (x /∈ B ∨ x ∈ B)) ∨ (x ∈ B ∧ (x /∈ A ∨ x ∈ A)) ⇔
⇔ (x ∈ A ∧ 1) ∨ (x ∈ B ∧ 1) ⇔
⇔ x ∈ A ∨ x ∈ B ⇔
⇔ x ∈ A ∪B.

Äèñêðåòíà ìàòåìàòèêà Ëåêöiÿ 9: Ìíîæèíè. Åëåìåíòè ìíîæèí. ...



Ëåêöiÿ 9: Îïåðàöi¨ íàä ìíîæèíàìè

Ïðèêëàä 1.9.24

Äîâåäiòü ùî äëÿ äîâiëüíèõ ïiäìíîæèí A,B óíiâåðñóìó U âèêîíó¹òüñÿ
ðiâíiñòü

(A ∩B) ∪ (A ∩Bc) = (A ∪B) ∩ (A ∪Bc).
Ðîçâ'ÿçîê. Ñïðîñòèìî ëiâó òà ïðàâó ÷àñòèíó ðiâíîñòåé. Îòðèìà¹ìî:

(A ∩B) ∪ (A ∩Bc) = A ∩ (B ∪Bc) =

= A ∩ U =

= A

i

(A ∪B) ∩ (A ∪Bc) = A ∪ (B ∩Bc) =

= A ∪∅ =

= A,

i ïðèðiâíÿâøè îáèäâi ÷àñòèíè, îòðèìó¹ìî, ùî â óíiâåðñóìi U âèêîíó¹òüñÿ
ðiâíiñòü

(A ∩B) ∪ (A ∩Bc) = (A ∪B) ∩ (A ∪Bc).

Äèñêðåòíà ìàòåìàòèêà Ëåêöiÿ 9: Ìíîæèíè. Åëåìåíòè ìíîæèí. ...



Ëåêöiÿ 9: Îïåðàöi¨ íàä ìíîæèíàìè

Ïðèêëàä 1.9.24

Äîâåäiòü ùî äëÿ äîâiëüíèõ ïiäìíîæèí A,B óíiâåðñóìó U âèêîíó¹òüñÿ
ðiâíiñòü

(A ∩B) ∪ (A ∩Bc) = (A ∪B) ∩ (A ∪Bc).
Ðîçâ'ÿçîê. Ñïðîñòèìî ëiâó òà ïðàâó ÷àñòèíó ðiâíîñòåé. Îòðèìà¹ìî:

(A ∩B) ∪ (A ∩Bc) = A ∩ (B ∪Bc) =

= A ∩ U =

= A

i

(A ∪B) ∩ (A ∪Bc) = A ∪ (B ∩Bc) =

= A ∪∅ =

= A,

i ïðèðiâíÿâøè îáèäâi ÷àñòèíè, îòðèìó¹ìî, ùî â óíiâåðñóìi U âèêîíó¹òüñÿ
ðiâíiñòü

(A ∩B) ∪ (A ∩Bc) = (A ∪B) ∩ (A ∪Bc).

Äèñêðåòíà ìàòåìàòèêà Ëåêöiÿ 9: Ìíîæèíè. Åëåìåíòè ìíîæèí. ...



Ëåêöiÿ 9: Îïåðàöi¨ íàä ìíîæèíàìè

Ïðèêëàä 1.9.24

Äîâåäiòü ùî äëÿ äîâiëüíèõ ïiäìíîæèí A,B óíiâåðñóìó U âèêîíó¹òüñÿ
ðiâíiñòü

(A ∩B) ∪ (A ∩Bc) = (A ∪B) ∩ (A ∪Bc).
Ðîçâ'ÿçîê. Ñïðîñòèìî ëiâó òà ïðàâó ÷àñòèíó ðiâíîñòåé. Îòðèìà¹ìî:

(A ∩B) ∪ (A ∩Bc) = A ∩ (B ∪Bc) =

= A ∩ U =

= A

i

(A ∪B) ∩ (A ∪Bc) = A ∪ (B ∩Bc) =

= A ∪∅ =

= A,

i ïðèðiâíÿâøè îáèäâi ÷àñòèíè, îòðèìó¹ìî, ùî â óíiâåðñóìi U âèêîíó¹òüñÿ
ðiâíiñòü

(A ∩B) ∪ (A ∩Bc) = (A ∪B) ∩ (A ∪Bc).

Äèñêðåòíà ìàòåìàòèêà Ëåêöiÿ 9: Ìíîæèíè. Åëåìåíòè ìíîæèí. ...



Ëåêöiÿ 9: Îïåðàöi¨ íàä ìíîæèíàìè

Ïðèêëàä 1.9.24

Äîâåäiòü ùî äëÿ äîâiëüíèõ ïiäìíîæèí A,B óíiâåðñóìó U âèêîíó¹òüñÿ
ðiâíiñòü

(A ∩B) ∪ (A ∩Bc) = (A ∪B) ∩ (A ∪Bc).
Ðîçâ'ÿçîê. Ñïðîñòèìî ëiâó òà ïðàâó ÷àñòèíó ðiâíîñòåé. Îòðèìà¹ìî:

(A ∩B) ∪ (A ∩Bc) = A ∩ (B ∪Bc) =

= A ∩ U =

= A

i

(A ∪B) ∩ (A ∪Bc) = A ∪ (B ∩Bc) =

= A ∪∅ =

= A,

i ïðèðiâíÿâøè îáèäâi ÷àñòèíè, îòðèìó¹ìî, ùî â óíiâåðñóìi U âèêîíó¹òüñÿ
ðiâíiñòü

(A ∩B) ∪ (A ∩Bc) = (A ∪B) ∩ (A ∪Bc).

Äèñêðåòíà ìàòåìàòèêà Ëåêöiÿ 9: Ìíîæèíè. Åëåìåíòè ìíîæèí. ...



Ëåêöiÿ 9: Îïåðàöi¨ íàä ìíîæèíàìè

Ïðèêëàä 1.9.24

Äîâåäiòü ùî äëÿ äîâiëüíèõ ïiäìíîæèí A,B óíiâåðñóìó U âèêîíó¹òüñÿ
ðiâíiñòü

(A ∩B) ∪ (A ∩Bc) = (A ∪B) ∩ (A ∪Bc).
Ðîçâ'ÿçîê. Ñïðîñòèìî ëiâó òà ïðàâó ÷àñòèíó ðiâíîñòåé. Îòðèìà¹ìî:

(A ∩B) ∪ (A ∩Bc) = A ∩ (B ∪Bc) =

= A ∩ U =

= A

i

(A ∪B) ∩ (A ∪Bc) = A ∪ (B ∩Bc) =

= A ∪∅ =

= A,

i ïðèðiâíÿâøè îáèäâi ÷àñòèíè, îòðèìó¹ìî, ùî â óíiâåðñóìi U âèêîíó¹òüñÿ
ðiâíiñòü

(A ∩B) ∪ (A ∩Bc) = (A ∪B) ∩ (A ∪Bc).

Äèñêðåòíà ìàòåìàòèêà Ëåêöiÿ 9: Ìíîæèíè. Åëåìåíòè ìíîæèí. ...



Ëåêöiÿ 9: Îïåðàöi¨ íàä ìíîæèíàìè

Ïðèêëàä 1.9.24

Äîâåäiòü ùî äëÿ äîâiëüíèõ ïiäìíîæèí A,B óíiâåðñóìó U âèêîíó¹òüñÿ
ðiâíiñòü

(A ∩B) ∪ (A ∩Bc) = (A ∪B) ∩ (A ∪Bc).
Ðîçâ'ÿçîê. Ñïðîñòèìî ëiâó òà ïðàâó ÷àñòèíó ðiâíîñòåé. Îòðèìà¹ìî:

(A ∩B) ∪ (A ∩Bc) = A ∩ (B ∪Bc) =

= A ∩ U =

= A

i

(A ∪B) ∩ (A ∪Bc) = A ∪ (B ∩Bc) =

= A ∪∅ =

= A,

i ïðèðiâíÿâøè îáèäâi ÷àñòèíè, îòðèìó¹ìî, ùî â óíiâåðñóìi U âèêîíó¹òüñÿ
ðiâíiñòü

(A ∩B) ∪ (A ∩Bc) = (A ∪B) ∩ (A ∪Bc).

Äèñêðåòíà ìàòåìàòèêà Ëåêöiÿ 9: Ìíîæèíè. Åëåìåíòè ìíîæèí. ...



Ëåêöiÿ 9: Îïåðàöi¨ íàä ìíîæèíàìè

Ïðèêëàä 1.9.24

Äîâåäiòü ùî äëÿ äîâiëüíèõ ïiäìíîæèí A,B óíiâåðñóìó U âèêîíó¹òüñÿ
ðiâíiñòü

(A ∩B) ∪ (A ∩Bc) = (A ∪B) ∩ (A ∪Bc).
Ðîçâ'ÿçîê. Ñïðîñòèìî ëiâó òà ïðàâó ÷àñòèíó ðiâíîñòåé. Îòðèìà¹ìî:

(A ∩B) ∪ (A ∩Bc) = A ∩ (B ∪Bc) =

= A ∩ U =

= A

i

(A ∪B) ∩ (A ∪Bc) = A ∪ (B ∩Bc) =

= A ∪∅ =

= A,

i ïðèðiâíÿâøè îáèäâi ÷àñòèíè, îòðèìó¹ìî, ùî â óíiâåðñóìi U âèêîíó¹òüñÿ
ðiâíiñòü

(A ∩B) ∪ (A ∩Bc) = (A ∪B) ∩ (A ∪Bc).

Äèñêðåòíà ìàòåìàòèêà Ëåêöiÿ 9: Ìíîæèíè. Åëåìåíòè ìíîæèí. ...



Ëåêöiÿ 9: Îïåðàöi¨ íàä ìíîæèíàìè

Ïðèêëàä 1.9.24

Äîâåäiòü ùî äëÿ äîâiëüíèõ ïiäìíîæèí A,B óíiâåðñóìó U âèêîíó¹òüñÿ
ðiâíiñòü

(A ∩B) ∪ (A ∩Bc) = (A ∪B) ∩ (A ∪Bc).
Ðîçâ'ÿçîê. Ñïðîñòèìî ëiâó òà ïðàâó ÷àñòèíó ðiâíîñòåé. Îòðèìà¹ìî:

(A ∩B) ∪ (A ∩Bc) = A ∩ (B ∪Bc) =

= A ∩ U =

= A

i

(A ∪B) ∩ (A ∪Bc) = A ∪ (B ∩Bc) =

= A ∪∅ =

= A,

i ïðèðiâíÿâøè îáèäâi ÷àñòèíè, îòðèìó¹ìî, ùî â óíiâåðñóìi U âèêîíó¹òüñÿ
ðiâíiñòü

(A ∩B) ∪ (A ∩Bc) = (A ∪B) ∩ (A ∪Bc).

Äèñêðåòíà ìàòåìàòèêà Ëåêöiÿ 9: Ìíîæèíè. Åëåìåíòè ìíîæèí. ...



Ëåêöiÿ 9: Îïåðàöi¨ íàä ìíîæèíàìè

Ïðèêëàä 1.9.24

Äîâåäiòü ùî äëÿ äîâiëüíèõ ïiäìíîæèí A,B óíiâåðñóìó U âèêîíó¹òüñÿ
ðiâíiñòü

(A ∩B) ∪ (A ∩Bc) = (A ∪B) ∩ (A ∪Bc).
Ðîçâ'ÿçîê. Ñïðîñòèìî ëiâó òà ïðàâó ÷àñòèíó ðiâíîñòåé. Îòðèìà¹ìî:

(A ∩B) ∪ (A ∩Bc) = A ∩ (B ∪Bc) =

= A ∩ U =

= A

i

(A ∪B) ∩ (A ∪Bc) = A ∪ (B ∩Bc) =

= A ∪∅ =

= A,

i ïðèðiâíÿâøè îáèäâi ÷àñòèíè, îòðèìó¹ìî, ùî â óíiâåðñóìi U âèêîíó¹òüñÿ
ðiâíiñòü

(A ∩B) ∪ (A ∩Bc) = (A ∪B) ∩ (A ∪Bc).

Äèñêðåòíà ìàòåìàòèêà Ëåêöiÿ 9: Ìíîæèíè. Åëåìåíòè ìíîæèí. ...



Ëåêöiÿ 9: Îïåðàöi¨ íàä ìíîæèíàìè

Ïðèêëàä 1.9.24

Äîâåäiòü ùî äëÿ äîâiëüíèõ ïiäìíîæèí A,B óíiâåðñóìó U âèêîíó¹òüñÿ
ðiâíiñòü

(A ∩B) ∪ (A ∩Bc) = (A ∪B) ∩ (A ∪Bc).
Ðîçâ'ÿçîê. Ñïðîñòèìî ëiâó òà ïðàâó ÷àñòèíó ðiâíîñòåé. Îòðèìà¹ìî:

(A ∩B) ∪ (A ∩Bc) = A ∩ (B ∪Bc) =

= A ∩ U =

= A

i

(A ∪B) ∩ (A ∪Bc) = A ∪ (B ∩Bc) =

= A ∪∅ =

= A,

i ïðèðiâíÿâøè îáèäâi ÷àñòèíè, îòðèìó¹ìî, ùî â óíiâåðñóìi U âèêîíó¹òüñÿ
ðiâíiñòü

(A ∩B) ∪ (A ∩Bc) = (A ∪B) ∩ (A ∪Bc).

Äèñêðåòíà ìàòåìàòèêà Ëåêöiÿ 9: Ìíîæèíè. Åëåìåíòè ìíîæèí. ...



Ëåêöiÿ 9: Îïåðàöi¨ íàä ìíîæèíàìè

Ïðèêëàä 1.9.24

Äîâåäiòü ùî äëÿ äîâiëüíèõ ïiäìíîæèí A,B óíiâåðñóìó U âèêîíó¹òüñÿ
ðiâíiñòü

(A ∩B) ∪ (A ∩Bc) = (A ∪B) ∩ (A ∪Bc).
Ðîçâ'ÿçîê. Ñïðîñòèìî ëiâó òà ïðàâó ÷àñòèíó ðiâíîñòåé. Îòðèìà¹ìî:

(A ∩B) ∪ (A ∩Bc) = A ∩ (B ∪Bc) =

= A ∩ U =

= A

i

(A ∪B) ∩ (A ∪Bc) = A ∪ (B ∩Bc) =

= A ∪∅ =

= A,
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Ëåêöiÿ 9: Îïåðàöi¨ íàä ìíîæèíàìè

Êðiì òåîðåòèêî-ìíîæèííèõ òîòîæíîñòåé ó òåîði¨ ìíîæèí ìiæ ìíîæèíàìè
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Âðàõóâàâøè öþ iìïëiêàöiþ, îòðèìó¹ìî

x ∈ Bc ⇔ x ∈ U ∧ x /∈ B ⇒ x ∈ U ∧ x /∈ A ⇔ x ∈ Ac.

(⇐=) Íåõàé Bc ⊆ Ac. Òîäi çà ïîïåðåäíüî äîâåäåíèì ìà¹ìî

(Ac)c ⊆ (Bc)c .

Îñêiëüêè
(Ac)c = A i (Bc)c = B,

òî âèêîíó¹òüñÿ âêëþ÷åííÿ A ⊆ B.
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(⇐=) Îñêiëüêè A ⊆ C ∧B ⊆ C, òî

x ∈ A ∪B ⇔ x ∈ A ∨ x ∈ B ⇒ x ∈ C ∨ x ∈ C ⇒ x ∈ C.
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Äîâåäiòü, ùî âèêîíó¹òüñÿ åêâiâàëåíòíiñòü
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Âïðàâà 1.9.4

Äîâåäiòü, ùî

(a) A ∩B ⊆ A ⊆ A ∪B;

(b) A \B ⊆ A;

(c) A ⊆ B ⇒ A ∪ C ⊆ B ∪ C;

(d) A ⊆ B ⇒ A ∩ C ⊆ B ∩ C;

(e) A ⊆ B ⇒ A \ C ⊆ B \ C;

(f) A ⊆ B ⇒ C \B ⊆ C \A.
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Âïðàâà 1.9.5

Äîâåäiòü òåîðåòèêî-ìíîæèííi òîòîæíîñòi:

(a) A ∩ (B \ C) = (A ∩B) \ C;

(b) (A ∪B) \ C = (A \ C) ∪ (B \ C);

(c) A \ (A \B) = A ∩B;

(d) A \ (A ∩B) = A \B;

(e) A \ (B ∪ C) = (A \B) ∩ (A \ C);

(f) A \ (B ∩ C) = (A \B) ∪ (A \ C);

(g) (A ∩B) \ C = (A ∩B) \ (A ∩ C);

(h) (A \B) \ C = (A \B) ∩ (A \ C);

(i) A ∩ (Ac ∪B) = A ∩B, ÿêùî A i B � ïiäìíîæèíè óíiâåðñóìó U ;
(j) A ∩B = (A ∩Bc) ∪ (Ac ∩B) ∪ (Ac ∩Bc), ÿêùî A i B � ïiäìíîæèíè

óíiâåðñóìó U .
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Âïðàâà 1.9.6

Äîâåäiòü òåîðåòèêî-ìíîæèííi òîòîæíîñòi:

(a) A△B = B △A;

(b) (A△B)△ C = A△ (B △ C);

(c) A△ (A△B) = B;

(d) (A△B)△ (A ∩B) = A ∪B;

(e) (A△B)△ (A ∪B) = A ∩B;

(f) A \ (A△B) = A ∩B;

(g) A△ (A ∩B) = A \B;

(h) (A△B) ∩A = A \B;

(i) A△∅ = A;

(j) A△A = ∅;
(k) A△B = Ac △Bc, ÿêùî A i B � ïiäìíîæèíè óíiâåðñóìó U .

Âïðàâà 1.9.7

Äîâåäiòü, ùî äëÿ äîâiëüíèõ ïiäìíîæèí A i B óíiâåðñóìó U âèêîíó¹òüñÿ
åêâiâàëåíòíiñòü

A ⊆ B ⇔ A ∩Bc = ∅.
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Âïðàâà 1.9.6

Äîâåäiòü, ùî äëÿ äîâiëüíèõ ïiäìíîæèí A, B i C óíiâåðñóìó U
âèêîíóþòüñÿ òàêi ñïiââiäíîøåííÿ:

(a) A ⊆ B ∩ C ⇔ A ⊆ B ∧A ⊆ C;
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